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Hour perhaps the 
AD the, A 
rere / N Jours. 2 Len- 
= 4:4vour, fo ſet in a clear Light, ſame of the 
laden Secrets of Anatomy; and to ſum 
\ | up, in 4 few Sheets, what others have 

A 4 made 


PREFACE. 


ab numerous Volumes of. If yon fut 
hut little in it New, or Inflruttive 0 = 
your ſelf, blame me not, for it was mot © 
deſigned for ſuch as were Maſters of this 
Subject already, but for my own Infor- 
mation, and the Satisfaftion of a ow cm- 
: mas's Hoſpital, to whom this r then 4 
promiſed; and had much ſooner been per- 
formed, had not the ſudden Death 4 P 9 
Rather diſappoimted wo Z 


—— 


> * = 2 — + 


"And here, I wid i not Ani to you, 3 
4 Noble Study of Anatomy, by telling of 
jou, the many and great Advantages, that 

naturally accrue from the right Knowledge | 
of it; for I believe you will eaſily agree 
auith me in thinking, that among all tbe 
Adwvantages in human Learning, none is 
greater than to have Skill in Nature; the 
higheſt Pitch of whichis, to know ourſelves ; if 
even in a natural Senſe, reſpetting the 
Structure and Com poſition of our Bodies; & i 
which is a Study fit, not only for Philo- 
ſophirs, but Phyſicians alſo; and all ou- i} + 
vous Aen. To ſay no more; the 1 4 = 
Rs ER Plea- = 


l. tged to the iuvinceable Induſtry of the noted 
Alſſellius, for the diſcovery of the Lacteals; 
and to Pacquet, for the Receptacle of the 


” Ss _ 
4 n * 8 Ka n 5 
„ 5 &-1 1 pe 
* Ih SE ug | ' % all 


= Pleaſure, as well as Profit, that reſults from 


this Knowledge, are ſufficient Mottves, to 


* excite our endeavours towards it, and to be 
a2 full Encouragement of it, both in ourſelves 


and others. And the many late, and new 
Diſcoveries, conſtantly ſupply us with freſh 
and ſtrong Hopes of a moſt ſucceſsful Progreſs 
therein: Wherefore we may truly ſay, that 
Anatomy never flouriſhed more, nor yet ſo 
much, as in this our noted Age. 


For which Improwentcnts, We ut C1127 ob 


Chyle: To the Noble and ever renowned 


Harvey, for the Circulation of the Blood: 
= To the ſagacious Willis and Ridley, for the 
Brain and Nerves: To the Fudicious 
3 Keil, for the Glands: To the Famous 
= Gliſſon, for the Liver; with many others. 
As the Acute Malpighius, on the Glands 


1 of the Brain: The Great Lower, on the 
Heart: The Induſtrious Regnar de Graef, 
on the Genitals: The Ingenious Havers and 
4 Monro, on the Bones: And the Curious 


Douglaſs 


iv PREPACE. 
|  _ Nouglaſs and Cowper, on the Muſcles. 
Theſe I ſay, with ſeveral others, bor at 
home and abroad, have much adorned the 
Noble Study of Anatomy: And, by their 
Labour and Induftry, have rendered it 

more evident and eaſy to us. 5 


Suct it is ſo then, it may poſſibly be con- 
fared as a great Piece of Vanity, and even 
Inſolence in me, to pretend to ſtruts this 


our knowing Age. I anſwer, as before, 
that this e wot for te more 


Learned, but for ſuch as land in need of 
plain. Infirultions 3 and though wwe cannot 
be a Boyle or a4 Newton; nor have the 
goo luc toe « Sydenharn or « Harvey, || 

get wwe may be under-Labourers, to cla. 
pediments, that ſtill lie in the way , 
Knowledge 5 and therefore this is all my 7 
Apology, that at the Requeſt of my Fel- 
low Pupils, I writ this Treatiſe, avoiding 
therein, as much as poſſible, the Impu- 
tation of a Plagiary, by mentioning thoſe |! 

| Authors, which I have an occaſion at any 3 


©, FO 
3 


time to make uſe of, and learned any thing 
* from 


PREFACE „ 
q the neceſſity of a free Diſcourſe, 

ee amttimes, the Aſſiſtance of + 
5 ours 3 though ough many things here- 
in ill be New; and the 3 aud 
Method of explaining the others, entirely 
my oun; which J ſhall do in the follow- 
img Order; not pretending poſitively to be 
in the right in every Particular, well 
knowing, humanum eſt errare, nothing 
being eaſier to frail Man than to miſtake 5 
and if I have erred in any Point, or do 
n our ſelf, it is 

no more than. kay done before 
me. And as Ldo not 
pretend to be wiſer than others, yet herein 
I endeavour to be more Laborious than 
ſome, who are much more able for ſuch 
* Undertakings, and can only ſay, with that 
| Reverend old Gentleman, Ego vero cupio 
te, omnia quæ ſcio, transfundere; & 
in hoc gaudeo, aliquid diſcere, ut th. 
ceam. Senec. ad Lucel. Ep. 6. Where- 
fore then, if any ſhall reap Pleaſure m the 
Peruſal of the 3 Sheets, I am well 
Pleaſed; and if any are diſturbed at it, I 
anſwer, irridere quam imitari facilins 
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AGE 8. Line 10. For, the Solar. Read ſhe Solar. 
. P · 44. l. 33. for, is r. are. 2 69 I. I; for, tnere 


1. there. p. 92. l. 3. dele which. Pp. 123. I. 10. for, As 
r. And. p. 193. I. II. for, Glands r. Fluid. p. 216.1. 1. 


fe every I. very. 


If there are any other Errors, the Author doubts 
not, but the candid Reader will excuſe them, by Rea - 
ſon of his Diſtance from the Preſs. 
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1 poſition, whoſe corporeal Parts 
re an elegant Combination of infinite 
umbers of Atoms, of Matter of various 


B Figures 


The Com- 


of his Maſter's Majeſty, is 43 _— 
moſt noble Machine, of moſt Body. 
excellent and wonderful Com- _ 
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Figures, Motions and Magnitudes, which | 
. are ſo nicely to each other, as to 
form all and every Part of that noble Crea 
2 in ſuch wonderful Symetrey and 
Sympathy neceſſary for all the Function: 
of Life. 

Ofthe Me. Now the Anatomical Order which I 

thod made ſhall obſerve in treating of each Particular, 

=p oi ſhall be as followeth : Firſt, I ſhall treat 4 
tie. the Solids in their order, oi. The Heart, 1 
- Arteries, Veins, Secretory Dus, Lym: | I 
phaticks and Excretory Ducts; under 2 


which all and each of the ſolid Parts of 
the Body may be included. 1 nen Reondly, | 


I ſhall examine their reſpective Juice, 
2. Blood, Animal Spirits, Saliva, Lymph, 
Pancreatick Juice, Bile, Chyle, Milk, 
Menſes and Seed; together with the excre· 71 
mentitious Fluids, Urine, Sweat and per. 
ſpirable Matter. 

But before we enter into the Particular F : 
of this Treatiſe, it will be proper to pro- #\ 
poſe this one Queſtion, as a neceſſary In- * 
troduction to what we are about to — ⁊ͥ³ 
and that is, How are Animals continued" 
of rr ſucceſſively by Generation, or where and 
| fi Semi after what Manner have they their fifl 
mal. Ant Origin 2 This hath employed the Induſtry. 3 
of many learned Men, and at laſt they differ bof 

in Opinion concerning it; both as * the. 
Time when, the Sex Trom whom, and the th 
Manner how, Though I can here promili Fon 


# 
9 
3 
P I 
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F no Certainty in this Enquiry, yet for tris 
EN 


; ; fake of the Curious, I ſhall examine a lit- | 
-> tle into the ſeveral Opinions of Authors a- n 
bout this Matter, and then leave the Reader — 
to chuſe which he likes beſt. 5 ; 
7 As to the firſt, ſome would have the Sta- The ſevera] 
5 mina of each particular Animal to be as auer, 
1 old as Adam, Whilſt others again are for exarnined 
f 1 © contri it to the immediate Parents: And 
ds to the Sexes ſome would have the whole 
Animal proceed from the Male, and others 
from the Female, and ſome again would 
have it from neither timply. but from both, 
by a poynt Mixture of their reſpective ge- 
nerative Juices: And as to the Manner how 
the Animal acquires its Form, ſome will 
zhave it to be delineated in the Ovum of 
—#the Female upon Conception, by the pro- 
- *lifick Spirit of the Male Seed, whilſt others 
again would reſolve it into the immediate 

a Fa of the wiſe Creator when he made 
Men at firſt. From all theſe Hypotheſis, 


In. I ſhall now endeavour to chuſe the moſt 
y ; Rational one, and expoſe the Weakneſs of 
bel the others; and here I muſt beg the Reader 


an! to excuſe and bear with the Failings here- 
art Fof, being ever ready to retract, when better 


try. 2 till then ſhall continue to think 
fler Fof the Matter as here laid down. 


the lt is very reaſonable then to think, that 

the the Stamen of each individuate Animal did 

a once exiſt in, and entirely proceeded from 
1 B 2 that 


— ptr As 
* 
> > . — — WE 


Animals 


cannotpre- the Eggs of the Female, I ſhall offer thus 


exiſt in the X 7 . jp 
vari or much againſt it: Firſt, they can prove no 


Females. 


„% Gren-, Of all Vegetables, a certain Stamen or Vege- 
Anatomy table Embryo, which is the firſt Rudiment 
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that firſt Parent, whole and entire in its 
kind, as we ſee it after Birth; and as to 
the Sex from whom it does proceed, it is 
alſo highly reaſonable to believe this Ani= 2 
mal to be ſolely and wholly the Produ& 
of the Male Sperm: If ſo then the Manner 
how it received its Form will be r. 155 
underſtood, as the Sequel of our Diſcourſe 
will preſently ſhow. But before I lay 


down the reaſonableneſs of this Hypotheſis, 7 
it will be proper firſt to know the Weak- 7 
neſs of the others, which will alſo afford 
us ſome clearer Light towards a right No- 
tion of this DoQtrine or uuuaiculs in be 


Male Seed. 


why the To begin with thoſe who would have 
Stamina of the Stamina or Animalcula to pre-exiſt in 


ſuch Exiſtence of a formed Animal from 
occular Inſpection in the Female Ova, nei- 
ther do they pretend to it, as having never 
been able to diſcern the leaſt any what 
like it; and as to Reaſon they can prove 
nothing from thence, only ſuppoſe ſo from 
the Analogy which they fancy they bear 
to Plants. It is true, there are in the Seeds 


| ſame kind with the Seed, with all and e- 
very part of it in Miniature; but to apply 2 - 
TRE this 


' 1. ESE 


9 INTRODUCTION. 
this to the Female Ova, is not near ſo 
9 7 C rcalorable, as to apply it to the Animalcula 
ſſeen moving in all Male Sperm; both as 
we have here occular Demonſtration for it 
and Analogy beſides ; for as Plants ſerve 
within themſelves the Office of both Sexes, 
it follows that thoſe Stamina that are ſeen 
nin them, anſwer to the Animalcula ſeen 
in ſemine Maſculino. And as the Earth 
ſieems as a Nidus for all Seeds of Vegetables, 
ſo the Ova of the Female ſerve for the 
like Uſe of them of the Male; and to think 
otherwiſe would be making Woman the 
1 chief Perſon in the Creation, in as much 
zs ſhe is ſuppoſed to contain her Species, 
both materially and formally in her ſelf, 
ve and needs only a little of the Spirit of the 
MNale Sperm to ſet thoſe Animalcula in 
Motion; ſo that inſtead of God's giving 
10 Woman for a Help-mate to Man towards 
m Procreation, he is thus made Womans 
Help-mate; and ſo hath the leaſt ſhare in 
” this Action; whereas by Nature he was de- 
lat 4 ſigned the chief Agent in it, and that from 
his Loins ſhould proceed all Mankind, and 
. by his Name they ſhould be called; Which 
that Text of St. Paul well alludes to, when 
hae fays of Levi, that he was yet in the. 
2. Lins of his Father, when Melchiſedeck 
nt met him. Heb. vii. 10. 
the 4 The Reaſon they give for the Animal- 
| 1 cul being contained in the Ova originally 


5 3 is, 
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is, that it conſiſts better with the wiſe | 


Y Providence of Nature than if they were in 1 
Male Sperm; for here are perhaps ſay way. | 4 
about twenty Eggs in a Womans Gu 


theſe ſerve as a Repoſitory to keep them. | 
ſafe till required; whereas they muſt ne- 


ceſſarily be waſted if in the Male Seed, 1 


ſeveral ways, as fruitleſs Coition and the 


like ; or, by being continually circulated | 
| along with the other Humours of the Body, | 
muſt conſequently among them be rende 1 FJ 


by Evacuations : But granting all this, 


though I know not whether it be or no, 3 
yet. there remains Animalcula enough for | F 
Generation, as we daily find, and thoſe 


that are {o waſted or loſt are of no value, 


tor of them, foraſmuch as they come not 


under his eſpecial Providence cl Conce- | 4 j 
tion, and therefore till then are no more 
than any other Parcels of Matter, and no 


more inconſiſtent with the wiſe Providence | 


table Seeds which we daily ſee : But even 


granting them this too, ſtill they are not E 
55 
7 


without the ſame Difficulties i in their own 
Hypotheſis, for they cannot deny, but 


many of thoſe Ova themſelves come to 
nought, and ſo likewiſe muſt the Animal- 1 


cula they contain. Thus we ſee but little 


nor in the leaſt unbecoming the wiſe Crea-  ® 


of Nature, than the great Waſte of veg | F 


3-4 + 
3 
4 
" 


can be faid in Defence of this Hypotheſis, | 4 


and who will be farther — about 


the 
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the Mode of Generation, may conſult the 1 
great Haro and Lewwenboek. 3 
> Secondly, as to thoſe that hold that Howe Lui 
the Coition of both Sexes, is neceſſarily re- The 8 
| - Fquired to the Formation of the Stamen, potheſs of 
and that it did not pre-exiſt in either of Men had- 


y 
L 
= ing the 
. Wed * 
| 7 7 8 » Coition of 
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Firſt, that they have as little to ſay in de- both Sexes 


9 neceſſary, 


oe 
* 

#3 

2 


fence of it as the former; and according examined. 


x 
i 


Stamina of Animals ſhould exiſt either in 

Male or Female before Conception, and 

that it does ſo is plain to the Learned, be- 

.-* cauſg it is not ponivic that ſuch a fine Ma- 

_ = chine as an Animal Body, can be formed out 

of any part of Matter how tine ſoever, or 

however well qualified with Motion, but 

- * muſt of Neceſſity derive its Origin from 

ec God himſelf, and from no leſs Cauſe ; and 

o as he created all Bodies at firſt in the Space 

of ſix Days, ſo he created all the Stamina 

of Animals at that time too, from which ya. Pi- 

n time the Motion of the Heart took its Date; . 
9 a a „ . 164. 

t more of which may be ſeen in Dr. Pitcairn, 
> where he ſhews that no Animal is ever 

produced mechanically; from whence he 

-* concludes, that the Fluid derived from the 


3 
* 


Male, brings with it an Animal into the 
le Womb and Ovaries of the Female, which 
„ before enjoyed the Circulation of the Blood 
ut and the Benefit of Life: And as to thoſe 
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Scruples of Conſcience which Mr. Handly 
Vi. Hand. Obſerves, to me, they are none; for ſup- 
575 Animal poſing the Stamen to be totally in the Male 
Occonory or Female, and not produced by joynt 


Coition ; yet I ſee not why our Saviour 
may not be called the Seed of David and 


the Seed of the Woman too; for as to tage 


firſt its certain, the Seed of David vivitied 
the Animalcule, if it proceeded from the 


Female, and the Solar, was the efficient Cauſe 


of his Offspring: And ſuppoſing the ſecond 
Caſe, that the Animalcule is not from the 


Female but the Male, yet he may be ſaid 


4 
. 
N 
6 * 


to be the Seed af the Woman. becauſe he 
had his Conception from her. Thougha- If 


we take the Word Seed in the Senſe of, 


Natural Generation, it cannot well be ap- 
plied to him, and yet does no way con- 4 
tradict the Doctrine of Animalcula in Male 


Sperm; for as his Conception it ſelf was 
miraculous, ſo likewiſe was the manner of 


it too, and ſolar, without the Provinces 
of Anatomy and Philoſophy to account for 
it, therefore can be no valid Obſervation 


againſt Leuwenhoek's Hypotheſis; yet it fol- 
lows not that he took no Part of the Vir- 
gin, for he had his Body nouriſhed by hers, 


and ſo became of our Nature; and 1 guery 


if that is not all that is meant by that Scrip- 


ture Expreſſion, when he is ſtiled the Seed 
of the Woman; then if ſo, the one Part of 


the Objection is anſwered, and as to the 
nts. : other 
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AY | other, concerning his Stamen, how that 
4 F Was, and how it entered the Virgin, is not 
= for us to know; and as little ſaid is ſooneſt 
 X mended, I ſhall beware of ſaying any thing 

raſhly, but leave ſuch Myſteries to God, 
who alone knows them; and always pre- 
0 ” fer ſincere Truth before ſp eculative Know- 
| pr in ſuch Caſes, a obſerving thus 
much concerning it, that as he had no na- 
9 © tural Father, let the Caſe be as it will, in 
either of theſe forementioned Ways, yet a 
3 Miracle muſt be wanting to produce that 
Effect; therefore to me it ſeems to relate 
x to the Stamen, however that war. 


' Agein another Objection, and of a diffe- Another 


rent Nature to the former, againſt the Doc- tal 


% 3 #trine of Animalcula in the Male Sperm, enhvet's 


4 they fetch from the Production of Mules; 
A whence they think, were their Stamina, 
; b in the Male or Female, entire before Con- 
ceßption, it muſt neceſſarily follow, that 
there could be no ſuch Thing as Mules, 
but muſt either be all Horſes or Aſſes, ac- 
cording to the Species whence their Ani- 
malcula proceeded ; and likewiſe we ſee 
Children that reſemble both Father and 
Mother, and ſome again only one, or nei- 
ther ; which could not be, ſay they, if the 
Animal was determined beforchand. In 
ed anſwer to which, there needs no more, 
of than only conſidering, how the Stamen 
he * be acted upon by the material Juices 
er which 


Doctrine 
» anſwered, 
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thoſe ſtaminal Parts, ſufficient to encreaſe 
we need not wonder at its A 


| how every nutritious Atom adds to this 
Formation; but that it is ſo, is plain from 


of the Stamen, as it were, bare and un- 


which paſs and repaſs through it, which 7 
certainly will impreſs Features on the Ani» 
mal, according to their Temperature; an 
conſequently produce ſuch various Bffects 


as we ſee upon the Child when born. 


That it is very poſſible for theſe Effects to 
proceed from ſuch Cauſes, is evident, do 
we but conſider an Animalcule or Stamen 
in its prime Bigneſs, which, as we ſhall 


| thew, is leſs than the ſmalleſt Grain of 
Sand; and then conceive its Expanſion b 


the Addition of nutritious Particles between 


We cannot, like Bricklayers, exactly t ell 1 
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Obſervation: For, how much does Sick- | 
neſs alter the Features and Proportion of 
our bodily Parts, by waſting thoſe nutriti- | 
ous Particles, and leaving the Interſtices 
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cloathed. Really I think the Caſe is ſo 
plain, that it would be needleſs to ſay 7 
more about it; for though the Shape in 


general takes its Origin from the Stamen, 
when the Creator formed it at firſt, and re- 


2 


tains it through all its Stages of Exiſtence, 


7 


yet what it receives by way of Nouriſnment, 
can, and does make ſome Alteration in dit-|7 
terent Stamina, from certain Laws of Mo- 

tion, 
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= INTRODUCTION, 
tion, too minute to be diſcovered, is very 
plain to any one that underſtands but ever 
o little of Philoſophy. And here I could 
run into a great Length about this Matter, 
but that I ſtrive for Brevity, and ſo ſhall 
paſs to the Third; and in my Opinion, 
0 the true Hypotheſis of the Mode of Gene- 
n ration. 1 


IL 


u The Third Opinion of the Mode of Ge- The pe. 
of 1 nerat ion is, that the Stamina of all Ani-,jmacuta 7 


en the Male Sperm; and that this is really ſo, 
ſe we may reaſonably believe from the great 
Diſcoveries that Leuzwenboek hath taught 
found an incredible Number of Animalcules 
ſwimming in all Male Sperm, with very 
pbrisk Motion, like fo many Tadpoles: 
And he further obſerves, that their Motion 
is languid in all Venereal Perſons, pro- 


mals are pre- exiſtent before Conception, in inthe Male 


perm ful- 
ly proved. 


ti- L portionably to the Strength of the Diſ- 


eeaſe; and that they recover their Motion 
in- again as the Diſtemper goes off; and that 
ſo when theſe are wanting, Barrenneſs always 
ſay 
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whoſe Diameter is 10001 of an Inch, is 


en, | 
re- larger than 3 ooo ooo 000 of them; won- 


ce, 
nt, | we conſider well the Diviſibility of Matter; 


dit- 


1 


of thoſe minute Particles, as they ſeem to 


enſues: Nay he goes ſo far as even to num- 
ber them, and ſays that one Grain of Sand, 


erful indeed, and yet it may be true, if 


be 


© 
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be, an entire Animal, furniſhed with all its | 
proper Inſtruments for Life, Motion and | 
Procreation, and al ſo the Fluids whereby 
it is nouriſhed, though indeed ſo ſmall, 
that no Power of human Imagination ſeems 
capable of being extended to. Now that 
Bodies of all ſorts are compounded of infi- 
nite Numbers of ſmall Atoms, is evident 

in that Caſe of Glaſs of Antimony, one 

Ounce of which can furniſh a Particle to 4 ; 
each Particle of a Quart of Wine, and hl 
v. Philo-looſe nothing ſenſible of its Weight; not 
1 vphical to ſay any thing of the Particles of Gold, | 3 
ft ons, Ne. which Dr. Hall hath ſhewn, that one 1 
194 Grain of it may be cut into 10000 frag. > 
ble Parts; and of other Bodies, that be- 1 
come ſo ſmall when diſſolved in proper q 
Menſtruums, as to become inviſible, till pre- J 
cipitated by mixing other Liquids with them. 
How wonderful alſo are the ſubtle Efe 
that come out of a Loadſtone, or exhale 
from odoriferous Bodies, as A/a Fetida, and 


the like; the Smell of which a Man is 


able to perceive at many Foot diſtance om 1 

the Body, therefore all the Air between 4 

1 muſt be impregnated with them; ſo that 
1 the · Number of thoſe Atoms, to fill ſuch 4 
in a Space, muſt be almoſt innumerable; and 3 F 
| | what is ſtill ſtranger, the Body waſtes ve- | I 
| ry little or nothing of its Weight, But E 


above all, moſt wonderful are the incon- | bs 1 
ceivable Unallneſs of the Particles of Light, 


3 
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 Revenboek tells us, that one Drop of Water 
may be divided into 26 000 000 of Parts; 


it will lick up and ſuſpend 13000 Particles 


to dus, ſince we ſee the Diviſibility of Water 
et zs ſo great, ſurely it will be no Abſurdity 
ot to think, that each of thoſe little Crea- 
 "Mures ſeen moving in all Male Sperm, are 
Ho many intire Animals of thoſe Species, 


Clew of Thread; for as ſmall as it appears, 


e. tritious Juices, at Conception from the Fe- 
m. male, it becomes, in time, a large Animal 


i, df common Stature. Nay, more than this, 
le ſome of the Learned have gone ſo far, as 
Jo maintain, that cach of theſe ſmall Sta- 
nd = a . | PF Wh . 
mina contain another within themſelves, 


45 and they others within themſelves, and ſo 
*Zcontinually forwards to the end of the 


all Animals (and Vegetables) whatſoever, 
pere actually formed, and formally con- 
*Rained in their original Parents; ſo we may 
pe ſaid, in the literal Senſe, actually to 
have fell with Adam in his firſt Tranſgreſ- 
gon: I ſay, we may have all proceeded 


the 


e 


| +4 SL; My he 5 A 4 Vid. Mr. 
18660 of which, as a great Man ob- Ph. Ms 


| ſerves, will fly out of a burning Candle tyr's Rel. 
1 in the Second of a Minute: And Mr. Leu- OPM. 
3 .== 


and that upon dippingthe Point of a Needle, 


of Water on its Point, But not to be tedi- 


involved or roulcd up, as it were, like a 


peing afterwards filled and expanded by nu- 


World; whence it truly followeth, that 


From one Man, and were once actually in 


U 


Number of Animalcules, yet there 


infinite Power of the wiſe Crcator; 450 25 4 
vor thoſe who would be better informed i 
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the Loins of our firſt Parents; and have ; 
been ever ſince growing to our preſent - 
State. Now, though the weak Imagina: 
tion of Man cannot poſſibly reprefent t9 
itſelf ſuch an inconceivable Smallneſs, and 
thing in it that implies Abfurdity or Con- · 
tradiction, but fo far from it, that we ſhall 


thew preſently, that, of neceſſity, accord. - 


ing to the Laws of Nature, it muſt need 
be fo : I fay again, it carries nothing f 
Abſurdi ity or Ontradiction along with it, 
therefore is poſſible to be performed by the 


of the great Diviſibility of Matter, and L 
the Probability and Poſſibility of this "y 1 1 
potheſis, let them conſult Leuwenhock, f 
Keil, Boyle, and Nreuwantyt. by 


NoAnima. Next I ſhall endeavour to prove to you, 


produced 
mechani- 
cally. 


or deſpicable, can be delineated out of a 


that it cannot poſſibly be otherwiſe than 
as here aſſerted. For it is highly incon- 
fiſtent with the Laws of Mechaniſm, er 4 
to ſuppoſe an Animal eyer ſo mean, lite 8 


little fluid Matter of our Bodies. For as 
the Heart is the Cauſe of the Motion of 1 
the Blood, and the Motion of the Blood, * 


by urging the nervous Juices into the Fibres 0 
of the Heart, is the Cauſe of the Motion 
of the Heart ; it followeth, that no one 
Part can exert without or before ae 1 
and 
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therefore muſt all at once; which no 
attcr, under any Laws of Motion, can 


to a ſuperior Cauſe; wherefore as 
is impracticable by the Laws of Matter 
Motion, and too hard a Problem to be 


3 — with all its Organs, in ſuch nice Fine- 
—zneſs and Order, as is neceſlary for ſo many 


that it proceeded from a pre- exiſtent Adi- 
malcule, and that Father and Mother con- 
nomine: towards its Being but proper 
1 and Nourdhment, in order to 


Lie — Air. Another Argument I bring 
from the Seeds of Plants, where may be 
umd, in cvery one, that is not too ſmall 
f Por ocular Inſpection, a fine Stamen or Plan 


1 Perfectly formed, with its Branches and 


proper Coats or Membranes to defend it 
from external Injuries in Miniature, juſt as 
the Animalcula are in the Male Sperm ; 

and the Vegetation of the Ova, and Incu- 
bation of, or Conception of the other, are 


| of | 
q Fre: Juices * by the Power 
of that, and the Rarefaction of the Air; 
4 and that Growth or Nouriſhment is no 
| "i more than the Aceretion of the heteroge- 

1 NEOUS 


ing about; therefore muſt owe their For- 


Y ived from ſo few Data, to produce an Ani- 


ions and Offices, we may be aſſured, 


able, in due time, to bear the 
| Lines nicely foulded up, and guarded with | | 


only the expanding or unfolding of their 
Branches and Veſſels, by the Force of their 
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ther Proof. But again, if we but ahnüder 4 
the Infinity of Veſſels and Fibres in one 4 . 


Intricacy and Exactneſs to each other, 


we may, from our own Reaſon, — 72 draw 
this Inference, that no Matter or Fluid, 


Order and Form, as they are in; which do 


is enough to raviſh ones Soul with Ad, Y 


# 
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neous Particles of fluid Matter to the So: | 
lids or ſtaminal Atoms. Now, were ther 


"I 
7 
75 
7 


no more nor better Arguments for the in- 
tire Pre-exiſtence of the Animal, than thi 


bare Analogy between the manner of Ge- ; 
neration and Vegetation, it would be, to a 
conſiderate Perſon, who obſerves the Sim. 

plicity and Vniformity of Nature in al 
other Works, ſufficient without any fur 4 I 


of the leaſt of theſe Animals, their great 5 | 


their particular Neceſſity and great. Uſe, 1 


3 
under any Motion, can by any way what- Wi 
ever frame, all and each of theſe delicate | 4 


Canals and winding Fibres, in ſuch wiſe 1 


evidently relate themſelves the Handy- 
work of God; the very Thought of 3 b 
which Contrivance, to a thinking Perſon, | 


ration and Delight, ſceing ſo far into the 
Nature and Source -of our Being ; ; chan 
which Work, nothing can be, in this 
World, a greater Demonſtration of the 
Power of Jobe, or more gloriom to Mar- | 4 
King. - $ 
Granting then that the Caſe is ſo, that 3 
all thoſe minute Tad . like Part = J 
| een 


| 1 


1 


of * * 
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x "ſeen in all Male Sperm, are ſuch Animal- 
"*Tula as we have been diſcourſing of, with 
and every Part of their Bodies exiſting 


nd the Priority of ſome: before others, 
and ſuch like Doubts, that antient Anato- 


Dot exiſting before the Fluids, nor theſe 


tor, at the time he made Man at firſt: 

nd what is very wonderful, but yet true, 
however it may appear to a Mind not ver- 

d in ſuch Ways of thinking, is, that as 
ey were all created together, likewiſe. 
ey were lodged in the Loins of their firſt 
Parents, and had a Circulation of their 
ices, all one as when born, only with this 
ly- Difference, that their Velocities were but 
Mall, juſt in proportion to the ſmallneſs 
their Bulk, and tenderneſs of their 
eſſels or Fibres. And as they had a Circu- 


Ney ſuffer a proportionable Waſte of them in 
Ne; and therefore they are placed in a fit 
the Nuid for theſe Uſes, the Semen Maſculi- 


ce, till conceived by the Female, they are 
ed with other Ingredients ſuitable to 
ir Growth and quicker Nouriſhment. 


C But 


7 


In Miniature; then all thoſe Diſputes and 
Queries, about the Formation of the Body, 


miſts were ſo much puzzled about, are all 
leared and anſwered at once; the Solids 


peſore them, but both began together, by 
he Power and Wiſdom of the great Cre- 


tion of their Fluids, fo conſequently muſt 


nz; where they continue in their imperfect 


* 
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5 But as this is a very nice Point, to pro- 
[if ſecute the Theory yet a little further, can. 
490 not be unacceptable to the Reader; there. 
0 | fore I add this more, that as theſe Tad. 
i} poles are only to be ſeen in the Semen, and 
nn no other Juices of the Body, it ſtill con. 
(18 firms it the more, that they are ſo ma 
—_ Men and Women, and not ſome groſſe 
(| vid. Parts of the Solid only, as Dr. Drake h 
11 As: ſuppoſed, For how. come theſe. groſſa 
- Parts to be alike in Shape ? How come the 
all by thoſe long Tails, and round Heal 

they appear with? And what makes then 
delight in their ludicle Motion? Theß, 
Queries can no ways be ſolved from thi 
Nature of larger or groſſer Particles ſu: 
147% pended in the Seed; therefore that cannd 
10 de the Caſe. And not only Drake, bu 
Wil vid. virve- F/erhegen aſſerts, that they are only Parti 
1 fl. p. 6. cles put in Motion, and not the Stamiu 
| | of living Creatures; and ſuppoſes them ul 
1 be ſome active Subſtance, ſuited to prop 
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gate and maintain the Laws of the requira 
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Motions, in the Female Ova, like Fire a8 
Yeaſt, that move their particular Bodi 
according to their own Laws; for the Def 


fence of which Fancy, he relates an Obſeri 
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vation of Mr. Hartſoker, That this mc A 
ved Matter, in femine Maſculino, dou 
preſerve its Motion ſome Hours in the Colli 


he concludes, they cannot be Stamina, bull; 
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> Particles, it agreeing with them better, to 
= co-operate with Heat than Animalcula, 
bhich ſo much ſtand in need of it. But 
ine the Obſervation be true, yet I can 
ſee no Reaſon for his Inference; for it may 
be, and probably is ſo, that all extraneous 
erer 18.10, That 

„Heat may be hurtful to their Tenderneſs, 


and regular as that of the Parent's Body; 
e or perhaps may proceed from the too great 
t 4 1 arefaction of t Ir Men ſtruum, when ex- 
"poſed to external Heat; ſo that they can- 
not take ſuch Strokes with their Tails, as 


pot Animalcula, unleſs we knew certainly, 
how many Ways their Motions may be di- 


8 8 


10 * ill come to no more, than a bare Suppo- 


* 
mW. 


tion. But what we have already faid 


h bove, is ſufficient to ſhew, to any that 


"Wherefore I think we may reaſonably con- 
—— 
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2 

2 
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Phat appear under the aboveſaid Make or 


alifications, that are no ways applicable 
any Matter, under any kind of Motion 


Br batcver. Therefore, as Holy Writ ſays, 


7 


hat Heaven, Earth and the Sea, and all 
=. C 2 that 


by reaſon it cannot act on them, fo even 


60 agitate their Bodies as before. But 
Whatever may be the Cauſe, it is too raſh. 
Jo pronounce from thence, that they are 


- Eiſturbed, and by what Cauſes: So that, 
make the beſt of this Objection we can, it 


ill yield to Conviction, how juſt it is; 
Flude, they are fo many Men and Women, 


MExiſtetce, and particularly endowed with 
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that in there is, were created within the 

Six Days Creation, we can give no later 
Date to the Origin of theſe little Men or 
Women, than that of Adam; and conſe. - 
quently were convey'd down actually frem 
Age to Age, till it pleaſed God, 2 his 
Providence, they ſhould, in n Time and Or 9 
der, ſee Light. ! 2 
Why Ani- Here ſome — 45 very, 1 hat if theſe. 
prong nt ſeeming Particles be ſo many Men and Wo- | 
Shape of men, Why do they not appear as ſuch? 
poles. but inſtead thereof, are like ſo many Ta | 
poles. In ſolution of which Queſtion, ve 
are to conſider, that Nature hath careful "4 
ſecured them, with Walls and Incloſure}? 
to guard their moſt tender Frame fron” 
all external Injuries, which otherwiſe the 
would often be in danger of; therefor! 
they are furniſhed with a fine Membrane, tha 
invelopes their curious Members, and defen 2 
them from the Acrimony, and the like d 5 
praved State of the Semen; helps them i 
their Motion, and prevents their lofing i 
Limb, by intangling their Parts with ou 
Ar And that this Membrane, — 
whence they derive this Form they appeal 
in, .is of great and general Uſe, is = 3 
ſince that all Animalcula, of all Sorts an 9 
Species whatſoever, equally have it, and 1 
the Extremity of this bag- like Membratz 5 
being prolonged ſome Diſtance from their 
Body, conſtitutes the Tail; which, like if 
Rudd 1 
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—Þ Birds and Fiſhes, Nature hath ordered 


we; She Frog voiding many Hundreds, if not 
ah! Thouſands of them at one Spawn; and thus, 
hey being ſo many, ſhe is not capable of 


Maturity and their laſt Shape; for that 
pould unavoidably burſt her: Therefore, 
: He is forced to eject them on the Water, 
g 8 ſoon as they become troubleſome to her; 


4 Form ; and in this Shape and Figure, they 


9 embrane, and then their Legs appear, 
nd the Tails vaniſh : And, as I ſaid be- 


Wotics, and to give them that ſpheradal 
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adder, ſerves to direct and move them- 


Flves by, with great Quickneſs and Agi- 
„. a nice Cut of which, may be ſeen in 1 4 
late Author, my ingenious Maſter, un- tomy. 


hom I died Anatomy ſome Years 


3 N 57 he Truth of this Theory we learn Ga Why the 


and for the Knowledge of it, we hee 
Te beholden to that Species ; who, by Time. 
rn of their great Uſe for Food, both 


t they ſhall encreaſe and multiply ex- 
dingly, as we daily ſee they do; one 


aining them in her Body, till arrived at 


amd ſo we come to ſee them in their firſt 


ain ſome time after Birth, till by grow- 
= Airy er-by Nouriſhment, their Bodies 
Fend, Cad fill up this looſe Part of the 


Pore, the Uſe of this Membrane, in their 
Wriſt State, is for a Defence to their tender 


Form that afſiſts their Swimming; which 
1 5 Mem- 
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Membrane, forwards, is not annihilated, but 


Tadpoles in the Uterus; and all Malt ; 
Sperm contains Tadpoles, exactly of the 
like Shape. Conſequently then, our Sta-. 


oviparous Animals, we cannot expect to 


once their prime Figure was the ſame” 


of the Female firſt produces a Worm, a 


gure from its Parents, does, in ti 


this Figure of young Frogs, being ſo en 1 
actly like what we ſee in all Male Seed“ 


4 
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perhaps conſtitutes. the Cuticle that covers 
the Skin. Thus we ſee, that Frogs at 
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mina are ſo too, and do all proceed from 7? 
the Male : For as it is ſo with all other 
Animals, it is no great Wonder, nor need 
we any ways doubt, but that it ſhould be 
fo in us likewiſe. But as Women are not 
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fee Men born as young Frogs; . thougi/ 


And this we ſee holds good in Flies; f, 
in Flies of all ſorts we find, that the Kg 1 


this Worm, though of a quite different Fi 4 
ime, chang. 
its firſt Shape into that of a Fly, accord 7 
ing to its Kind. And thus we ſee, tha 


does further confirm to us, the Truth oj 
the Doctrine of Animalcula ; and of ther 
exiſting in, and proceeding from the May "DN 
ay + 3 
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In TRODVCTION. 


Thighs; in ſhort, all the Parts of his Bo- 
dy, but what are directly neceſſary for 


A begot upon, be in the like Caſe; yet, his 
Children ſhall have all, and each Part of 
a their Bodies whole, perfect and intire; 
% though their Parents had them not them- 
net ſelves, and ſo could no ways communicate 
ed them to their Poſterity. This wonderful 
be Phenomenon can no ways be accounted 
for, but by this Doctrine of Animalcula, 
& hich ſuppoſes all their Parts to pre-exiſt, 

Fand be intire of themſelves, and owe no- 
me, thing to Father and Mother, but proper 
to place and Food. And indeed it cannot be 
—Sotherwiſe, in as much as no Parent can any 
ways ſupply their Children with thoſe very 
Members they wanted themſelves : Where- 


| of lame People, always have thoſe 
13 very Parts their Parents were deprived of; 
they took not them from them that were 
6 not able to give them what they wanted 
1 Irbemſeives, but come by them another 
5 Way, and from a quite different Cauſe ; 


WT hereafter. s 

ll ; This very Queſtion, how Children came 
Pre Aby thoſe ''Members their Parents wanted, 
oh when they begot them, hath greatly puz- 
led the beſt Anatomiſts, to this Day, to 


ui account for. The Cub meſt Invention of 


. 
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ile and Procreation ; and the Woman he 


fore, of heceffity it follows, that as Chil- 


Jas we have ſhewn above, and ſhall more 
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natomy, 
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7, that is not Truth, to ſolve this Mat- 
a that ever I read of, is that of Die» 


Diane merbroeck, where, in his Anatomy, he 
broeck's A- 8 


fancies the Ideas, of all the Parts, are 


fol. p. 195. contained in a ſmall Particle of the ans 


more reaſonably to be ſolved, by that «| 


intelligibly, without Rack, Incongruit) 
or Abſardity. Hence likewiſe we have it | 1 
that that Quere, whether Males are ve X 
7 the Right Teſticle, and Females by the 5 


or ſpirituous Parts of the Seed, which it 4 3 


receives from all, and every Part of the © 
Parents Bodies, as it once circulated in 


their Veins ; which lighting on a proper 


Subject, namely the Ova, it may be effec 
| tual out of itſelf, to produce and form a. 


Body, like to that from which it received 1 


the imprinted Shapes; and when a lane 
Perſon (ſays he) wants any Part of hs 
Body, ſo that the Child cannot have it the . 


forefad Way, it is then ſupplied by the 5 
Imagination of the Mother; which he pre 
tends to prove in that Diſcourſe, which 4 


would be too tedious, and to little purpoſe 1 


to rehearſe here. Now the ill Philoſophy, 
and immechanical way of Reaſoning ou 
this Topick, is ſufficient, without further ” 
Trouble, to overthrow his - Hypotheſis, 
as being, by far, too metaphiſical for ſuch 
natural Enquiries; and therefore ſeen 


the former, which explains every Doub 
atid Quere, of that Nature, very eaſily and 


Leif 
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b Teft, 8 very empty and ridiculous, with- 
out the leaſt Ground or Reaſon; 15 4 


of both Sexes ; ſince PA ns are in both 
Zalike, and are Male and Female promiſcu- 
| „ this therefore is owing to Chance 
. or rather Providence, that cauſes this 


; is plain, as aforeſaid, that Parents conduce 
4 nothing to the firſt Subſtance of our Bo- 
| lies, or Formation either; but are only as 
a fit Repoſitory for us, till able to bear the 


tl 1 Doctrine is, that ſuppoſes the Mixture of 
dur Parents generative Juices, to form and 


5 Motion, is evident, by this Time, to any 
impartial Reader; and he that is not con- 
inced of the Truth of it, is very hard of 


nel i Belief, and ſtands a Chance never to be 


ſis, 2 nvinced. , 

uch Taſtiy, To SPY this Diſcourſe in 
cen all its Branches, we muſt conſider another 
N a 1 great and wonderful Phænomenon in Na- 
zubt il ture; that is, how a Stamen or Animal- 
ndſf 7 
uit) j I 
e it, ed or expanded to the Magnitude of a full 
egot prown Body of fix Foot long. This in- 
bl Real is wonderful, but very poſſible, if we 
cit, 


un what we obſerve, of thoſe who have 
Joſt one Teſticle, and yet begot Children 


or that to be conceived. From all which it 


| Air. Therefore, how low a Notion that 


4 elineate, ſuch a fine and complicated Ma- 
chine as our Bodies are, from a few Laws of 


Tale, which at firſt contained leſs than one 
rain of Sand, ſhould be diſtended, unfold- 


conlider | 
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conſider again, the diviſibility of Matter; 
for thoſe Particles of Matter, which con 7 


ſtitute the/ſolid or original Stamen of uny 
Animal Body, are 


expanded by the Addi. 
tion and Interpoſition of fluid Particle, 
that we take in by any way of Nouriſh. * 
ment, which are no true Parts of a Man 
Body, only ſerve to diſtend and dilate the 
true Volidk into their former Dimenfion, ©. 
and then fly off again by Tranſpiration or 
other Evacuations, when their Places 2 
ſupplied with ſach nutritious Particle 
which keeps the Body up to its uſual Stan A 
dard of Bulk : So the — of the Bod) 
is performed by theſe Interſtices of tel F | 
ſtaminal Matter, being filled up with ex. 
traneous Subſtances, received at firſt in b A 
the Mouth, and afterwards depoſited in ti 
Vacuities of the Fibres, as they paſs along of 
the Nerves ; which Stamen „ without thi 
Addition, would be of its ſelf, under ſuc 
a Dimenſion, but as a mere Shadow. And 
ſomething that will appear more wonderful! 3 1 
to prove this, and yet the Poſſibility de. 
monſtrated, may be ſeen in Dr. Krill 1 


ro Pniloſo- Where he ſhows, that not only a Body {i 


phy, P. G4. 


the ſtarry Heavens, or a larger, if you pleaſc 
may be filled and obſcured, by the Duſt 


Foot in Lengtn, but even this unmeaſure-# 
able Space, containing in its Circumference 


one ſingle Grain of Sand, "after ſuch | 
manner, that not ſo much a8 one Ray a : 


Li 
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| a Like, though never ſo ſinall, ſhall be able 
to eas botwoen the Parts of it. Thus we 
de it needs be no Wonder to us, that thoſe 


+ fall Particles ſeen floating in all Male 


Sperm, are ſo many organized Bodies, 
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ſes, by reafon that we can ſee no Body 
under any Angle leſs than a Minute; yet, 
from whe hath been ſaid, and from what 
are 2 be ſeen, it is certain they are ſuch, 
is, and have Parts neceſlary for their Actions, 
Fibres, Membranes, Arteries, Veins and 


— 5 Nerves, with the reſt of them ; with all 


4 | 

Y 

is aot diſtinctly to be ſeen by the beſt of GlaC- 
the 


their reſpe&ive Juices in them, whoſe 


ſſmallneſs far exceeds the very Force 
— our Imagination : The ſmallneſs of 


the groſſeſt Fluids in the Body, the a- 


5 the higheſt Mountains in the whole Earth, 
do not contain as many Grains of Sand, as 


rf, E one Grainof Sand can of the Blood-Globules | 


of theſe Animalcules, and then goes on to 
prove it. 

No to recapitulate what hath been de- 
© livered: on this Head : We: ſee, that the 


logy that is between Plants and Animals, 
the Obſervation and likeneſs to Frogs, the 
Reaſonableneſs and Philoſophy of our 
1 Theory, all give their Vote for pre- exiſtent 
5 Stamina, 


whoſe Parts are ſo „ and ſubtle, as 


te! whoſe Blood-Globules alone, which is one 


hy bovementioned Author ſays, 10,256 of 


Shape, the ſwimming Motion, and the Ana- 
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Male only: Beſides ocular Demonſtra - 


moſt Learned. What need we ſay more 
then, ſince a word to the Wiſe is enough, 


Liberty to think, ſuppoſe that flat Form, t 


| eſpecially when he conſiders , that all 85 2 
Body, is only the Separation of Juices, by 


can no way conduce to the framing ſuch 
think none will pretend to entertain: . 


Laws of Motion; by God himſelf. ti 
Fiat of God, as all other created Being 


time; and that Place was the Loins of the 
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Stamina, and for their proceeding from the 


tion, which carries the moſt cogent 
Proof, and the univerſal Conſent © the 


and all that can be beſtowed on the wilfil I 
Ignorant, will be too little: For can any p 
reaſonable Creature, that gives himſelf # 


thoſe long Tails, their ſudden Motion, « 
and their conſtant and univerſal Appea- 9 
rance, can proceed from Matter and Motion; 
action and effect of Motion in an Animal 
ſeveral Outlets or Secretory Ducts, which tl 


compound Being as an Animalcule ; and a7 
for framing it ſelf, is a Thought, which 1 2 


Therefore, after all it muſt be before, and 2 
made known by a Power ſuperiour to an; 


And if it be thus made by the immediate 


were, it muſt exiſt ſomewhere all thi 1 


e 
1 


firſt Parents, whence it hath been tranſ- 
ferred by ſucceſſive Generation all our bur 3 


and ſo continues to be the end of Nature. Z 


And thus we come to the clear Knowledge 3 


7 INTRODUCTION. 

"I of thoſe Paſſages, as ſpeak of the Doctrine 
of Animalcula in Scripture ; as that Levi, 

ATeogether with all his Sons, was yet in the 


great Grandfather Abrabam, when Mel 
Fhbiſedeck met him; and which is more, 
payed Tithes to him; and if 1/aac, Jacob, 
And the whole Tribe of Levi, were once in 


in the Loins of Abraham, we need not to 
1 doubt, but that we were all in like man- 


ber once wholly in Adam; and conſequent- 


ly, are all propagated from him, not virtu- 
ally, according to the old Cant, but lite- 


Þ rally and actually, according to 'the afore- 


ſaid Theory. Hence, I might launch into 
the Origin of the Soul, and the Reſurrection 
ol the Body; but as they are foreign from 
our preſent Purpoſe, we ſhall refer them 


15 to another Opportunity, if that we find 


this meets with a kind Reception from the 


| 8 I Learned. 

Iso paſs by here the manner of Concep- 
We and treat of it in a more convenieat 
42 Place, we ſhall now ſhew what the Ani- 
6 mal is in a mature State ; to do which 
garight, we muſt underſtand, that the whole 
Body is vaſcular, and that all the Solids 


are made up of an infinite Number of hollow | 


Veſſels or Canals, which are no more than 
a a continuation of the Aorta and its Branches; 

and their ſeeming vaſt Differences proceed 
1 | chiefly from their different — and 
Y uices 


ins of his Fathers Grandfather ; yea, and 
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mediately, ariſe allt the Veſſels of the wok 
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Juices which: they contain. Whence d. 
find; that there is no ſuch thing as a Paren. 
chymous Subſtance in the Body, at the en. p 
tremities of the Arteries, as was wn h 
taught-; for where an Artery ends, there: 
Vein begins and from 15 ſides of tie 
ends of the N either immediately o 


Body: So that as I faid before, all the! 
Solids are ſo many hollow Tu 
Baſis is the Aorta at its Exit fre 
Heart; through which all the ſeveral uice. 
ciroulate, for "their ſeveral ends and uſes 12] 
which | is Life it ſelf, and are as followeth, A : 
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uus far, in the preceeding Chap- 


ter, I have diſcourſed of all the its lech. 


niſm 


_ Solids in General, and conſidered them ug. 
N the Stamen in Miniature. In this Chap- 
er, I come now to. view them apart, and 
Fonſider each one by itſelf, and begin 
With the Heart, which is the Principal and 
Thief amongſt them; which diſcovers itſelf 
Firſt in the Embryo, and is the Perpetuum 
Mobile in human Bodies; the Fountain of 
Heat, Life, and Motion, without which we 
cannot ſubſiſt one Moment. 
Its Mechaniſm is thus; It is a double 
MNiuſcle, conſiſting of ſtrong Fibres of various 
Directions, whoſe Tendons are in the Baſis 
of it, and very ſhort; for a mechanical 
"Reaſon I ſhall give, when I treat of the 
Muſcles. The Subſtance of it is very denſe, 
and the Directions of its Fibres are of five 
orts: The firſt kind, run obliquely from 
+1 op to Bottom: The ſecond, juſt contrary 
to them, and by that means interſe&ing 
them; by the contracting of which, the 
Cavity of the Heart becomes narrow, and 
its Extremities approach ſomewhat nearer 
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niſm and 


above the laſt mentioned: The Fourth, are 
proper to the Left Ventricle, which run- 
ning on all Sides, from. Top to Bottom, en- 
compaſs the Heart at its Point, and ſerve 
to draw the ſame upwards: The Fifth Sort, 
lie under all theſe, and embrace the Heart 
all round, croſs- ways, and aſſiſt the oblique 
' Fibres in their Contractions; ; fo that here A 4 
is ſomewhat alike Mechaniſm in the Struc- 5 1 
ture of theſe Fibres of the Heart, as there 
is in thoſe of the Muſcles of the Belly, 1 
and it is not poſſible, for any other Struc- 
ture to have anſwered the End fo well x. . 
this does; for, hereby is cauſed a very ic 
ſtrong and uniform Preſſure upon all the Wn. 
Blood in the Ventricles, whereby it is dri- 
ven out with a Force ſufficient to over- Ih 
come all the Reſiſtance from the Veſſels, 
its own Gravity, and whatever may impede na 
its Motion through the whole Body; and, 1 
as its Shaps and Figure is not a Sphere, in it 
which Caſe all circular Fibres would have h 
been propereſt, but is ſomething of a Pyra- BP 
mid Form, it is highly neceſſary its Fibres WE 
ſhould be of various and different Di- 
rections; the exact Knowledge of which, 
and all its wonderful Parts and Powers 8 
* beyond the known Mathematicks nice- 
ThePapile ly to deſcribe. FE 
za, their But beſides this ſo well adapted Structure 
* N of the Heart, from its Figure and Fibre's 


22 which ſerve to ſhorten the ſame; they 
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FJ or Columng, to which the laſt are faſtened 
at both Ends, and croſs the Cavities in 


pr ſtrong Beams, to prevent its over Diſtra- 


5 reaking or burſting of the Heart, and, by 
Their Elaſticity, to aſſiſt the other Fibres 


ce to be broke, a ſmall Aneuriſm 


ould be cauſed, as 1 may call it, in the 
Heart, and its Circulation retarded. 


3 dick and ſtrong fleſhy Partition, called 


. 1 L irections, there are other Remarkables 
Pelonging to it; they are the many Papillc 


he Heart, and ſerve as ſo many Rafters 


tion upon violent Diaſtoles; or the total 


contracting. If any of theſe ſhould 
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4 The Heart hath two Cavities or Ventri- Why the 
les, ſeparated from each other by a Vemirickes 


EN. alike in 
de Septum, which are very uncqual on Bigneſs 


= heir Surfaces, and differ in bigneſs, the Strength. 


3 ight being wideſt, but the Left longeſt and 
Warrowelt , and its ſides ſtronger and 


| 1 Frutes the Septum medium ; the Reaſon of 
Which; is, becauſe the right Ventricle being 
wide and lax, gives caſter and freer Re- 
I ꝑption of the Blood retarded in its Motion 
the Vena Cava; and as it propels the 
I Flood only through the Lungs, it need not 


A brows it through the whole Body. For 
8 Fhich, and that it might perform its Action 
x e better: it is placed or ſituated in the 
1 Piddle of the Thorax, where it can con- 
"Ry D | ban 


thicker ; the infide of which properly con- 


e ſo denſe and ſtrong as the Left, which 
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higher or lower in the Body, the Bray '& 


and their Effects the ſame, vg. Moti $8 


Figure, it gives no more Cauſe to deny 


others of them; ſo that the only and ch 
Difference conſiſts, in that the Motion 
the one is voluntary, whereas in the ot! F 


Of the HEA Rr. 
vey its Force and Influence equally th? 
every Veſlel, according to their particuly 
Need or Exigence, which was it ft þ, 


would have too much or too little Blood, 
and ſo of the inferior Yiſcera., + 

By this time we ſee, how frivolous tt 
hot Diſpute amongſt Anatomiſts was, v "=# 


ther the Heart is a Muſcle or not. Hy 
 pocrates and Steno were for the Aﬀirmaty 
of it; but many others denied it; but ti 
very Rehearſal of thoſe antiquated Notion: a 
are odious to them that are acquainted wi al 


modern Learning and Improvements. 1 1 
the Queſtion may be eaſily ſolved witha 
prolixity, if we rightly conſider the N a! 


ture of the Heart, and that of a Muſch 


where we find the Fibres alike, only t af 


firſt much ſtronger. Again, conſider the 8? 


Motions ; the material Cauſes are the ſan 1 


and as for their difference in Shape u 


Heart to be a compound Muſcle, than | 8" 
deny ſeveral Muſcles of the Body to- 
ſuch, that have nothing of Figure to ſa 


it is involuntary. Whence we ſee fir 
like Diſputes are more about Words th 
Facts, and as ſuch we leave them. 3 

N Furt * 
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peſides the foreſaid Cavities, a reſting Place 
hy the way, to be contained in, during 
Wo he Contraian of the Heart, where there 
are the little Bags adjoyned at the Oritices 
| 


ef each Ventricle, made of an Expanſion of 


*® 


he 72ug Cars, into which the Blood en- 
ers at firſt, and is there collecting, whilſt 


Ade Heart is performing its Syſtole ; and 


SV entricle, together with a continued 
Ftream. Whereby it appears, that more 
lgood enters the Ventricle of the Heart, 
than what the Auricle can well hold. 
„hereby the Circulation is carried on with 
We Tr equal uniform Motion, which without 

© theſe Ayricles, and this Mechaniſm, mult 


7 * 2 
2 +4; 
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Wyltole, which would have retarded the 


nd ſo become very troubleſome, and at 
aſt fatal. Theſe likewiſe are defended 


Ventricles. In the right Auricle lies the 
Prifice of the Foramen Ovale in Infants. 


74 
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belonging to the Heart, is its ſeveral 
Valves. In the right Ventricle there are 


D 2 having 


ſoon as the Heart opens again, the 
Aood ruſhes firſt and directly into the ſaid 


ave ſtapped a little at the Heart upon each 
Motion of the Blood a little, every Pulſe, 


Prith many Columnz, as we ſaid of the 
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„ cles, their 


5 f the Blogd, which continually paſſes thre Mecha- 
Ihe Veins into the Heart, ſeems to require, n and 


. Furthermore, the courſe or circulation TheAuri 


The moſt remarkable piece of Mechaniſm Thevatres; 
5 their 

Number, 
Situation, 


bree, called from their Figure Tricuſpides, ud Ve 


the Auricle again; wherefore it ruſhes qua 


the Paſlage if the Blood offers to retun 
back into the Heart again: Theſe are al 0 


ſo many on the left: The firſt three calle”? 


of the left Ventricle of the Heart, as the 


Semilunares, which are ſituated at the be 


ſee, the Heart is a wonderful Mach 
like unto Syringes, ſerving to propel the 


Valves of a Piſiore, to hinder any 0 
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| bring their Baſis fixed at the Mouth 90 


the Ventricle. They admit the Blood to 
enter, but, upon the Contraction of te 
Heart, ſhut like Flood-gates, and form 2 
concave Cone, that hinders its return to F 
data porta, out at the Pulmonary Artery,” 
There are alſo three more called Sigmo; Ef ; 
dales, that ſurround the Entrance of the 4 


Pulmonary Artery, ſuffering the Blood 


to paſs by in its direct Motion, but ſhut” 4 


the Valves on the right Side; there are jut 
Mitrales, which are placed at the entrance 


Tricuſpides, are at the right, and}for tr. 
like Uſe as they: The other three are th 


gining of the Aorta, juſt as the Sigmoidab 
are at the beginning of the Puimoney 
Artery, and ſerve for the like Uſe ; thi” 
is, to prevent the Blood's returning back, 1 
any time, into the left Ventricle again 3 
after it is once ..:p*lled thence, Thus 1 


Ne 


Blood over the whole Body, and ſo is th be 


fountain of all our Heat and Motion * Us \ 
Theſe Valves likewiſe ſerve as ſo mani Win 


/ 
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my the Fluid the wrong way. Their 


I Texture conſiſts of Membranes, that they 
may be more pliable, and are faſtened to 


the ſides of the Ventricles with many ten- 


| 4 inous Fibres, the better to reſiſt the re- 
F Current preſſure of the Blood. 


ne Primum Mobile of our Body ; the 
ama of all Heat, Motion and Life; ; 
"= or which reaſon it is larger in Men than 
= other Animals, in proportion to their 
bigneſs. And for this reaſon it is, in holy 


of the Soul, or our whole Affections; 
peing the moſt noble Part, and, in its "Ha 
Figure, bearing the bright ſtamp of the 


Blood - Veſſels, Pericardium and Mediaſti- 
. vum, with its Point a little inclined to 
the left Side, to afford the more conve- 
e niency for the aſcending Blood from the 


E ena Cava inferior, to enter the Ventricle; 

for, as an Author obſerves, the Blood, like | 

4 ther Liquors, will riſe to the ſame Height 774. Keile 

17 
in both Legs of a reflex Tube; for the ſame dene 

1 Reaſon the Horta runs firſt upwards, E 

1 gore it turns down, that the force of the | 

ine FTeturning Blood 3 the lower Parts, may 

the pe greater in the Vena Cava. Its Extre- 

0 mity is covered with a proper Coat, which 

| 105 


all. 
rel : 1 


The Heart, I ſay, is the principle Part, 


rit, that the Heart is mentioned — | 


eity that made it. It is ſupported by the 


1 is very thin, but exceeding denſe, the con- 
4 tinuation of which, forms the external Coat 
D . of 


NE 


The Peri- 
car dium, 
its Struc- 
ture and 
Ule. 
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of the Aorta, and all the Arteries; and 
the Internal Membrane, that lines the 
inſide of the Heart conſtitutes the inner 
Membrane or Coat of the ſaid Arteries ; F 
in like manner, the Nerves as we may fay, - 
are furniſhed with Coats from the Dara 


and Pia Mater, of which hereafter. 


Again, were the Heart, notwithſtanding 
its nice and ſo well adapted Structure, to 
be thus left, without any further Security, 

it would ſoon become uſeleſs, and its Fibre; 
growing fo dry, would not be able to cor-. 
rugate and contract themſelves , therefort 
Nature hath provided it with a furround- 
ing Membrane or Bag, which, by furniſhing” 
it with a fine, thin, limpid Liquor from ii 
ſmall Glands that line its inward Fold, 
do continnally moiſten it, thereby making 
it ſmooth and fit for the better Perforn- 
ance of its violent Motions. This Peri 
cardium is a thick Membrane like a Purſe, 
and is perforated in five places, for thb 
paſſage of the Veſſels which enter and come * 
out of the Heart. It adheres to the Media. 
ſtinum, its lower end ſticking to the Cen- 
ter of the Diaphragma; which Bart. 
line ſays is peculiar to Men, and not 1 
other Creatures, for they have it looſe; 
the Reaſon of it I take to be, becauſe ve 
are more ſubject to various Poſtures 
Body than they, and to bend our T horat * 
downwards, which they do not; therefor 
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* is convenient to keep our Hearts in a 


be in: The Uſe of it I ſay, is, to 
- Separate and contain a ſerous Liquor, to 
noiſten the Heart. Some think, what is found 

in this Encloſure, which is generally a- 


bout a nful or two, proceeds from con- 
> genſed Steams or Vapours that exhale 
From the Heart, and are collected here into 
Liquor, which is carried away again by 
 T.ymphaticks, that abſorb what is ſuper- 
Auous; but this is no way plauſible, for 


t ſeems rather that the great dryneſs and 
beat of the Heart, ſhould require more 
Liquor to keep it ſupple than it can poſſibly 
1 


afford it ſelf by thoſe Steams; it being be- 
b des of fo denſe a Subſtance, as not to let 
„ any paſs that way; and we have no In- 
u. ſtance in the whole Body of any Liquor 
* 10 generated. But thoſe that would be 
ſe, better informed may ſee Malpighius, who 
path diſcovered ſmall Glands in this Mem- 
me; drane, which ſeparate this Liquor for that 
4 Uſe: But above all, I think it leſs pro- 
n. bable, as fome aſſert, that this Liquor was 
not deſigned for Uſe, nor contained here 
in in T.ife time; but is only the effect of the 
, Firong Convulſions of a dying Heart, as a 
famous Gentleman ſuppoſes ; for were it 


u hen it would be in ſuch a Caſe as I ſaid 
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y Poſture, whatever the reſt of the 


o, that the Heart was without it before, 


above, and ſuppoſing not quite ſo badly 
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the Pericardium ; unleſs you hold and . 
poſe that they never touch, which cannot 


am apt to think it might be determined al 0 
proved, and without Diſpute diſcoverel 
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off, yet by why adi dry, the 
Friction it would undergo, would wer 
its Fibres dry and hard, as well as thoſe of 


be avoided. But whether it be ſo or no,! 


by dividing or cleaving a Dog in two in! 
Moment, and quickly inſpecting the Peri 1 
cardium, before thoſe dying Agonies coul! 
have Time to produce that Effect. Bu: 


the different Colour. Conſiſtence and Qu. 5 E 


R Vid. Die- 
 merbroeck's 
Anatomy. 


p. 304. 


leaſt two Pints of Liquor, confirms me thi p 


than in een Situation or Part of tu 


3 
„ 


lit ies in Diſcaſes, that have been found in P: , 
tients. upon opening the Pericardium aft i 
Death, I think do plainly ſhow, that! 
exiſted there when alive and well; beſids 
that Inſtance of a wonderful Quantity, tha 
was found in an Engliſhman” s Body, a* 


more in this Opinion. . 2 
Thus much we have ſaid of the 8 
markables of the Heart; and to add o,, 
thing more, I come to take Notice of it * 
Situation more particularly, paſſing by mi 1 
ny things that are meer Gueſſes, and ſon's . | 
not yet found out. As to its Situation, a1 
Men know it is in the Thorax, but all Mel 
know not, why it is placed there rath 


Body. The Reaſon is twofold ; in reſp n 
of the Lun gs, and in reſpect of itſelf, Wi ſte 
regal 


of th HEART. it” 


regard to the Lungs, becauſe no Place 
ä be ſo fit for them as this Cavity, ſince 
5 the Blood muſt run through them immedi- 
1 ately after it leaves the Heart, both becauſe 
it is there fitteſt and ready to be impregna- 
ted with nitrous Particles from the Air, 
: 15 9 + nd becauſe the Air itſelf can be received 
in largeſt Quantities in this Cavity, to 
ec p up the Circulation of the Blood, by 
its Elaſticity and Preſſure. Again, upon 
$ ho Account of the Heart, it is the moſt 
"4 onvenient Part to be ſituated in, becauſe 
M from hence it can ſpread its Influence uni- 
* 95 formly over the whole Body; whereas, 
were it placed in the Head, or Abdomen, 
its Arteries muſt have had another Frame, 
0 carry the Blood to every Part, in pro- 
portion to their reſpective Exigencies; and 
jor this Reaſon it is, that Brutes that walk 
. prone, have their Hearts more in the Center 
gzof their Bodies; whereas, we that walk 
gerect, have our Heart nearer our Heads, 
4 that the Blood may be equally diſtributed, 
'$ gaining that Advantage by ic Proximity 
to the Head, which it otherwiſ loſes, by 
1 the Gravity of ſuch a heavy F1-id in af- 
4 Neending upwards. 
our next Obſervation is, concerning en ce 
Motion of the Heart; which is twofold, lation of 
$272. its Contraction and Relaxation : The ; the Bows, 
vl Y Grit is called its Syſtole, the other its Dia- formed. 
6h ſ ſtole ; both which go to every Pulſe; the 
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of te H EAN T. _ 
Blood being propelled by the one, and le - 
into the Ventrick afreſh by the other, 7% 
which being conſtantly repeated, continue To 
the Blood in its Motion and Circulation; 
which is very Life itſelf. And whatever C 
Cauſe it may be, that can ſuddenly ſtop, & 
gradually impede thoſe Motions of the 
Heart; whether by Suffocation, high Fe- 
vers, or too large Evacuations, it will cer. 
tainly occaſion Death. The right manner | Ff 
How the Heart continues this Motion, 9 4 
after this way: Suppoſe it once ſet on con- 
tracting, that propels the Ventricle full 6. ar 
Blood into the Aorta, and through even WW 
ſmall Veſſel, to the Extremity of it; and 1 
not only thither, but even back again by 
the Veins, and fo into the right Auricle nil 1 
Ventricle, where it is aſſiſted by the Preſ. F 
ſure of the Atmoſphere ; but as the Heat = 
cannot move of itſelf, and it is not the Blood 
that cauſes it to do ſo, we muſt conſider 1 
another Particular, before we have a right! 1 
1 
[ 


Notion of Circulation ; ; and that is, te 
nervous Fluid, which at every Contraction "F 
of the Heart, "lies ready in the Nerves be- J 
longing to it, to drop afreſh into its Fi? 
bres, to cauſe a freſh Contraction ; and this 
Motion it hath from the Pulſation of the 
Arteries upon the Brain, and moves ſo, that 
2s the Blood moves the nervous Juice, {0 
that moves the Blood; and their depen- 
dance is ſo exact upon each other, that a O 

tbe 0 y 


Of the HEART. 
of the one is, fo is that of the 


tber: - And thus, by this repeated Motion 
E Blood out of the Ventricles, and Spirits 


be re ated, the Motion of the Heart, and 
Circulation of the Blood is continued, till 
the Period of Life enſues, from bare Age, 
fome Miſmanagement that happens to 
Irterrupt this regular Order; fo that the 
Heart hath loſt one actual Motion, and 


n Effect of the Bloods ruſhing into the 
Heart, when empty ſo, is ſurely paſſive. | 


Circulation, as if it made a true Circle, 


Blood hath once begun to move from the 
Heart, to the Extremities by the Arteries, 


il 7 24 returns again thence to the Heart, by 


the Veins, without Intermiſſion, as lon g as 


= 2 lation; for the Knowledge of which, we 
are beholding to the great Dr. Harvey, 
who was Phyſician to K. Charles the Firſt; 


onger, we had known more. 


Cauſe of Life; and when that ſtops, no 
Power can ſet it in Motion again, but he that 
Frſt made it; which ve occaſion to that 


pr nervous Juice into the nervous Fibres of 
he Heart, which cauſes a Contraction to 


hat its Dilatation or Diaſtole, is merely 


I r that is impoſſible; but becauſe the®! 


5 Animal lives; and this is called Circu- 


3 and it is probable, had its Maſter lived 


of 


D 


The Motion of the Blood i is not called Wherein 


on of the 
ood 1s 
circular. 


The Motion of the Heart then, is the The Heart, 
the chief 
and only 
Agent in 
Animal 


Bodies. 
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of the Body that begun to live, and the 10 
that died. It is from him we have our 
Heart; by him Secretion is performed, in 
the regular Performance of which, He 
conſiſts; and in ſhort, through him, under 
God, we live, move, and have our Being, 
But yet, ſo tickliſh is our Life, that for al 
the many wonderful Proviſions againſt Dan.“ 7 
ger, we could not long ſubſiſt, were ten 
not one Addition more, and that is, the A 
Tuberculum Lowert, which is a ſmall Emi. 
nence, or Protuberance, in the Origin of th 
Vena Cacau; and as it is highly = |. 
towards the Circulation of the Blood, ve 
mention it here; for as the Stream of Blool : 
deſcends from the Vena Cava, and meet, : ; 
with-another Stream, from the ſame Vent : 
Cara aſcending ; theſe two Canals, ruſh” 
ing againſt each other, would cauſe a gr 
Stoppage in the Bloods Motion; for tron!” 
the third Law of Motion, Action ani i 
Reaction is always equal and contrary if 5 
and conſequently, the reſult of this would 
be an end of Circulation: To e 
which Inconveniency, between theſe two 
foreſaid Veins, there lies a Protuberane, En. 
compoſed of Fat, which grows under, 2 1 
gainſt which the deſcending Blood ſtrikes, 
and thereby hath its. Courſe turned to 99 
Tight Auricle, whilſt the aſcending Blood, 
s, by the ſaid Protuberance, ſecured 50 
9 againſt the oppoſite Courſe of ti 
former il : 


ſor 


7 Z ormer; and that this! is ſo is plain, ſince it 
5s larger in Man, than in Brutes, by reaſon 
pf his erect Poſture ; the upper Blood in 
; I im flowing directly perpendicular. 1 
1 Lagaſtly, as to the Cauſe of the Heart's 1 fr 
lotion, we have given an Account alrea- the Heart's 
A let us now enquire into the Cauſe of Motion. 
2 its firſt Motion, or the firſt Cauſe of its 
Motion. And here, at once, we are in a 
great Dilemma, how or where to begin; 
put as it owes it not to natural Cauſes, ſo 
we muſt not pretend to deduce it from 
them, but freely own God as the prime 
. auſe of the Motion of our Hearts, and that 
pas when he created us, and placed us in 
Adam's Loins, from which Time it hath 
kept moving to this very Day; for as ab- 
furd or miraculous a matter however it 
may appear to be in the Eyes of the Igno- 
: J ant, here we have a clear Notion of the 
Motion of the Heart, and Pre-exiſtence of 
Animalcula. Hence we ſee the weakneſs 
: pf former Opinions, which ſuppoſed the 
1 eart to take its Motion from Animal Spi- 
Fits, Expanſion of Blood in its Ventricles ; 
Tad others from a Motion of both: Some 
would have it proceed from ethereal Mat- 
0 ter, or from the Reſpiration of the Lungs. 
4 Without further Prolixity, ſo tedious and 
0 Confuſed are the Doctrines and Fancies of 
4 Authors about it, enough to nauſeate one 
« [| to read them. Thus we ſee the Cauſe a 
= tne 
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is not ſo hard a matter to know; nor T7 A : 


niſm of this Noble Part, and what relt 


it cauſes the Pulſe, and how far the l . 
ſtrument and Means of Life. And, as the! 


how neceſlary they are in the like Enqd 


Of the HEART, 
the Heart's Motion, as it is now 


how it firſt came by it; ſuch is the Ag 
vantage of Learning, that it makes dey 
things familiar to us, and even forces Ne 4 
ture to reveal herſelf. = . 
In the next Place, we ſhould proce Þ 
_ the Quantity and Velock Glow, - 
0 7, ot 


k + ST & 


Fluids 9 "To conclude this Chapt; 3 
then, we 2 clearly the Uſe and Mech 


on it bears to an hydraulick En gine: Ho 


things cannot be determined without th A 
Knowledge of Mechanicks, we may ſe 


ries ; for it is from the Motion of the Heat . 
performed in due Strength and Equalit 


= makes the Blood flow into all th 4 | 
Parts equally, and have equal Quantitic 


ſecreted in equal Times, according as th 
Differences require, which is the Standar. AY 
of Health itſelf, without which, the Bo“ 
is, at the beſt, but in a ſickly State. Ani. S 

as the Heart is a mechanical Engine, « 


3 ſo are all the reſt of the Solids, 1 


proportion to their Structure and Uſe, 1 


every Part of the Body, and as ſuch my 4 
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be examined and conſidered, by any that 
purſue the true Indications in the cure of 
Piſtempers: For ſome are Supporters or 
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nd Partitions, Leavers, Rowlers, Wedges, 


haniſin, and by which only they can be ex- 
'o conclude, as to the Nouriſhment of 
Fat the Heart is not nouriſhed by the 
put by the Mediation of the coronary Ar- 
4 ts Veins come out and enter the Cava, 


Huſt as it enters the Heart, 


ws. 1 


CHAP. 


Pillars; ſome of the Solids are Coverings 


Blood that is received into its Ventricles, 


7, Meries, which run round its Subſtance ; and 
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CHAP. I. 


Of the AR TERIE 8. 


or N E have ſaid ber that the Body 4 
general, is nothing elſe but a congeries d 
' Canals. In this Chapter we ſhall treat of 
the more remarkable Ones, vis. the Arte. 
ries ; and thus much in general. The At. 
teries are all like unto a concave J 1 7 
whoſe Baſis is the Orifice of the Aorta, i 4 4 
=. its Exit from the Heart, and ſerve to carry,» EF 
'' or transfer that heterogeneous Fluid the 
| | Blood, to every ſingle Part of the od 3 
| for its Heat, and to anſwer the Intention; 
| of Secretion. They conſiſt, all of then, A 
[lf from the largeſt to the ſmalleſt, of threr 
it _ diſtin Coats or Membranes. The ft 
| 
| 
| 


2 


which is external, is nervous, and full d Y 
ilf ſmall Blood Veſſels: The ſecond i is muſcu- 23 
| lar, conſiſting of ſtrong ſpiral and circula Wt 
ll Fibres, the Elaſticity of which, after D- 
| ſtention, cauſe the Pulſe ; thereby aſſiſting 8 
=: the Motion of the Blood through then, 
=—_ whilſt the Heart is in its Diaſtole. The 
118 third, or innermoſt Coat, is a ſtrong, denſe, 4 
—_ tranſparent Membrane, which keeps the 4 
| | Blood within bounds; when this happen 
il | to be corroded, or ruptured, an Aneuriſn f 
| directly enſues, which will diſtend the 
it other two Coats, inconceivably wide. 0 1 

cats 
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Coats grow thinner, as the Arteries grow 


"= conical Figure, and change into Veins ; 
end all theſe Coats, we may ſay, they 
*Wecrive from the Heart, as the Nerves do 
Iheirs from the Brain; they being no more 
han the Elongation of the ſame. The Fi- 
pure of all the Arteries, even to the mi- 
Huteſt of them, is circular; and this muſt 
pllow of neceſſity, by reaſon of the Preſ- 


being a known Law in Hydroſtaticks, 


per Diſcourſe of this, to its proper Place. 


\ = 


be pllow them in their Courſe, where we ſhall 


OA 
. 


d ſeveral Curioſities in their Mechaniſin. 


Would run into the deepeſt Curioſities of 
in lathematicks, as I write what may be in- 
he lligible to thoſe that are not much ac- 
ſe uainted with ſuch Studies. The Veſlel, 


Fnaller, till, at the laſt, they terminate in 


ire of the Fluids that circulate in them; 


he Und here it is not to be expected, that! 


E or 


guinis. p. 


ticipate our Deſign, we ſhall refer a fur-5:. 


ing Thus far of the Arteries in general. We Of the Ar. 


. . 8 teries in 
„Pall now examine them ſingularly, and particular. 
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or Canal that offers itſelf to our Conſiderati. 
on, is the Horta, which ariſes out of the let 
Ventricle of the Heart, and mounts upward | 
firſt, for a Reaſon we mentioned before, and 
then divides into two, the aſcending and del. 
cending Branches. It much exceeds all th 
others, in Thickneſs, Breadth, and length | 
Courſe, being the Original of the reſt, whidſ 
as it proceeds, is divided into many leſſa 
Branches, which again are ſubdivided ini 
[| many ſmaller than they, and ſo on, ad iu & 
Wl _ nitum, there being no ſeparable Part of ti 


= Body, that is totally without them; IU 
wlll | | | | Þ | = 
5 more remarkable Branches of which, u N 


If theſe following. The firſt are the two cor 
| nary Arteries, which they emit before it proj 
| ceeds out of the Pericardium : They u 
called fo, becauſe they do not immediately e 
ter the Subſtance of the Heart, but take 
Circuit on the Surface, or Baſis, like 
Crown; and this they do, that they ma Fal 
the better branch themſelves towards i 
Cone, and moderate the too violent Moti 
on of the Blood into its Fibres, 2 
The Aorta, having penetrated the Pe e 
cardium, conſtitutes a large Trunk, ti 
{ſmaller part of which aſcends upwards, an In 
forms the aſcending Aorta, and the large Pi 
Branch goes downwards, and frames tif 
Aorta deſcending, Out of the firſt and up 
perior Branch of the following ariſe, ty 
ſubclavian Arteries, and the Carotids. Tf 
Right Subclavian being higher and * * 


6 
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W Nance from the direct Current of the Blood, 
Was it comes out of the Heart and thereby not 
Wonly makes its Quantity equal to that of 
the Left, but even carries off more than it, 
eo make the right Side of the Body ſtronger 
than the Left, and ariſes from the very 
ame Place where the Horta ſends out the 
Carotids. The left Subclavian is lower and 
parrower; and enters the Arm with a 


Flavian Arteries having paſſed under the 
Flavicular Bones, whence they derive their 
Name, and arrived at the Armepits, are 
vEFalled Axillary; which, at the top of the 
Shoulder, are divided into two; one of 
ESvhich Branches ſeems to terminate at the 


Artery, which, at the lower Arm, divides 
Into two, aboat the Cubit ; the external 
Falled the radial, and the internal the ul- 


i pary Arteries; out of the laſt of which 
ou proceeds the Mediana, which is ſpent on 


be Muſcles of the Arm. The radial Ar- 
e gery ſends a Twig, or Branch, to the Root 
If the Thumb, and alſo to the fore Finger; 


Ind the ulnary Artery ſupplies the reſt of the 
Fingers with two 'I'wigs, one on each fide : 


I auſe it lies more dire& to the Current of 
Ie Bload's Motion; Nature always going 


than the Left, propenſates for its greater Di- 


Preater Obliquity than the other: The ſub- 


bow, and the other frames the humeral 


| And the reaſon why they proceed from 
Inis laſt Artery rather than the other, is, be 


b Jos 


3 of th ARTERIES: 


| | the neareſt way to work, when it anfiven F 
1 as well. But beſides theſe diſtin& Veſſelsa 
| Branches, there are ſeveral lateral ones, thi 
| ſerve all the Muſcles by the way, and are tu I 
minute and obſcure to deſerve Names ; be 23 ; 
ſides, they are ſo numerous, and various, i 
diſtin Bodies, that no diſtinct Idea can bh 
5 framed of them. L 
The Arte Thus far of the ſuperior Erttenite k 
ries of the next of the Trunk of the Body. Beſu . 
the Subclavian divides itſelf at the Should 
it ſends off the Mammary Arteries, wh 
=_ are met by the Epigaſtricks, and have was 
il | derful intercourſe with them by their Au 
ul flomoſes : Whence it proceeds, that up 
| the Rupture of the Menſtrua, the Brei 
i ſwell, and are in . Pain in ſome Cu. 
|| Ritutions ; and after they are vented, 
| _ Breaſts fall again, and the Veins apped þ 
fl empty. The ſuperior intercoſtal Arti” 
"il _ ariſe from the lower ſide of the Subclavian# 
. which run along the Interſtices of the u 
| uppermoſt Ribs; and, together with t 
| Mammary, ſerve the whole ſuperior MF 
10 of the Trunk of the Body with Blood d 
| ſels. Next to theſe are the Cervical, wii 
Wl ariſe likewiſe from the Subclayian, 1 
1 paaſſing upwards, and growing leſs, ſa r 
1 mall Branches to the vertebral Muſch . 
| i 1 and the Muſeles of the Neck ; and tha 


4 — — — 
— — 
— 


Caf 


enters the Skull, through the Holes of tif 4 


Of the ARTERIES. 


Carotid in the Brain, frame, together with 
hem, the Rete Mirabile, ſending off Twigs, 
by the way, to the Cerebellum, ſpinal Mar- 
row, and theſe Parts 


I urves, and what is ſtrange, they proceed 


rom it not both alike, the left one ariſing 


Jour of the Aorta, diſtinctly by itſelf, near 
Ihe Subclavian ; whereas, on the right ſide, 
he Carotid ariſes; not out of the Aorta 
irectly, as the other does, but out of the 
FSubclavian itſelf: The Reaſon of which 
Ss no ſmall thing, as will appear, if we ex- 
mine it: Had the right Subclavian and Ca- 
' FFotid Arteries, each of them, aroſe di- 
, | ftin&ly from the Horta, as the left do, then 
he . Quantities of Blood, paſſing through 
em both, would not have been equal, in 


qual times; for by reaſon of the left Ca- 


"Fotid, and ſubclavian Arteries lying in 
he Plain of the Blood's Direction, more 
ould have paſſed through them, in any 
Niven time, than through thoſe on the right 
de; wherefore Nature hath provided two 
. © Orifices for them in the Horta, on the left 
de, and but one on the right; fo that 


Tithe two Orifices on the left fide, which it 


A 


LAY 


Joes not againſt one only on the other, 


| : through both, to be equal to each other in 
Ty . 55 equal 


= The Carotid Arteries ſpring from the The Cavs 
Vorta, at its upper Surface, where it ,j... 


he Friction the Blood ſuffers, by paſſing 


19 makes the Quantity of Blood that runs 
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ter or Stream, that paſſes the firſt, vil I I 
run flower, by Teaſon of the greater Pian 
it ſuffers, than that which was through t 


two lefſer Arches, are equal to the ſing f 
Surface of the larger one; and thus we fi 


of the Subclavian and Carbtid make on thi 1 
Current, makes it the ſame in effect, a 
one hath in the nigh Situation, the oth 
has in mechanical Structure; the Diamer 


equal to both them on the leſt; Where, ; 


ſupplies Arteries for the Face, Cheeks a 


equal times : To iHuftrate which the better 4 
it is like unto a current of Water ronning| 
through two fmall Arches or Bows of! I 


4 


Bridge, and alike Current through 10 
one broad, whoſe Bow, or Arch, is __ 
in width to both the other; now the W. 


ſecond, in as much as the Surface taken off. 


that the Reſiſtance which the two Orifie 


left fide, that lie ſo near the Blood's di 


they were. as far diſtant from it as the oth! 4 
on the right fide : Thus, what Advantw 8 | 


of the one Orifice on the right ſide, bein 


they are fitted to carry equal Quantities 6 B 
Blood in equal Times. Theſe Carotids 4 
cend upwards, giving Branches in the 
Paſſage to the Laryns, Tongue, and neigh; i 
bouring Parts, and then divide into tu. 
main Branches, the external, and intern 
the firſt, with its ſubdividing Branche 


Ears, and forms that which is felt on ti; 
Temples, and is often opened in obduritfy 
Pain 


See 


in 
f L 
nh) 
"= 


Of the ARTERIES. 

Pains of the Head. The internal Bra nch, 
Frhich is largeſt, as having moſt part of the 
Head to ſerve, furniſhes the inner part of 
She Jaw and Noſe, and every ſingle Tooth; 
where 1t 


FPium, Meninges, and Brain; 


8 


The deſcending Horta, is the lower part 


'Y t that Curve which palles down on the 
the zeft fide of the Spine, and adheres to the 


Bullet; whence ſudden drinking of cold 


iquors in Summer, when a Perſon is very 
ot, cauſes Inflammations and Pleuriſies. 
* Zefore it arrives at the Diaphragma, it 

ends out of its hinder part, on both ſides, 
he lower Intercoſtals, which run along the 
Pulci of thoſe Ribs, which the ſuperior 
Aid not ſerve ; and alſo Branches to the 
Muſcles of the Pertebre, and Membranes 
of the ſpinal Marrow. 


g Next to theſe are 
Ihe Phrenick Arteries at the Midriff, which 


Feives Branches to the Diaphragma, Me- 
= Utaftirm, and Pericardium. 


Then the 
\orta, having penetrated the Diaphrag- 
ma, it ſends off the Celiac Artery from 


before, becauſe, were they all to perforate 
Ihe main Veſſel in one line, they would 
1a, Wnecellarily weaken its Walls, as, we ſee, 
many Windows do thoſe of a Houle ; 
therefore the Coeliac proceeds from the Bo- 
dy of the Horta before, at the firſt Vetebra 
Fof the Loins, 


which, paſſing along under 
E 4 the 


4 pod from thence the inner part of the Cra- 
59 
I Porms the Rete Mirabile. 


The deſ- 
cending 
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the Liver, is divided into remarkil, 
Branches; the right one of which, and . 


of the ARTERIES. 


ſmalleſt frames the Gaſtrick, Epiplois, a 
the Inteſtinal; and the left- hand Brand 


proceeds above the Pancreas or Swen 


| bread to the Spleen, and is there called th 2 


Splenick Artery, which is pretty large, a E | 
ſomewhat tumified ; and ſends off, by . 
way, ſeveral ſmall ones, which are nam . 
in Anatomical Authors. This Cœliac 5 9 I 


The Stomach, the Spleen, the Caw], 2 


The Me- 


. ſenterick. 


very remarkable Branch, as ſervin am 
all the lower Viſcera with Veſlels, .. 


Pancreas, the * and Call- 
der, OC. 


Next to the former, is the Meſentem 3 
Superior, which ariſes from the Aorta, 1 


* We 


1 


q 
4; 
t 


its fore part; it ſerves the Meſentery ali 
Inteſtines with Arteries, which are exc 8 


ing full of lateral Branches and Comm 
cations, more than other Arteries; W 
reaſon 'of which is, becauſe, conſideri 4 
their great Uſe, and tender Subſtance, the I 
are liable to be greatly preſſed upon i 
wherefore thefe Anaſtomoſes are mai 
here, that the Blood may eaſily paſs off i 
one place, when obſtructed in another, « 
otherwiſe a total Obſtruction would oft i 
be cauſed, and a Gangrene unavoidab"i 


enſue. 


The Lum- 


ba! 
. 4 
4 


The next are the Lumbal Arteries, the. 
left of which are higher than the 10 I 
Which 


I bf the Ax TERIES. 57 


is 
7" .,,m__ * 4 
if 0 * T% + 5 

$077; 


* Khich, as ſome ſay, is, becauſe the Liver | 
night preſs upon it: And it may be alſo to ö 
n prevent the weakening of the Horta, in 1 
4 Fat part, and conſequently the Force and 1 
4 Lurrent of the Blood, were they to ariſe — 
4 dn each ſide of the main Channel, directly 1 


3 Wppolite to each other: They ſerve the 

k ] pluſcles of the Loins and Peritonæum with 
Mrrteries; and even the ſpinal Marrow. 

| Theſe follow the Emu gents ; which are The E- 


large, and two in number, on purpoſe to => 


2 arry a great deal of Blood to the Kidneys, 
What a greater Quantity of Serum may be 


= 5 Weparated from it. 'The left is higher than 
The right, for a reaſon given above. Un- 


10 f Aer theſe ariſe the Meſenterick Inferior, 
© Which ſerves the Ineſtinum Rectum. The 
a Wpermatick Arteries ariſe next, near the 
e« Emulgents, both proceeding from contigu- 
un us Beginnings, that they may receive the 
tt: Blood ſlowly, and paſs a long way before 
rin Whey penetrate the Abdomen, that by the 
the b ow motion of the Blood, the ſeminal 
201, Particles may attract one another, in order 
naß to the better forming a Conſiſtence fit for 
f . Wuch a thick Secretion ; for which reaſon 
, 08 $ is that they ariſe with ſuch ſinall Ori- 
fel Wices, and dilate as they paſs downwards. 
= By this time the Aorta hath got to the The 16- 


fifth Pertebra of the Loins, where it di-“. 
vides into two Branches, called the Iliachs; 
. Fat the Diviſion of Which ſprings a ſmall 
ict, 8 | — PR. 


The Swat Below the Ham the Sural proceeds fro 7 
eries. 


lower 7 
having paſſed but a little way, divide again: 3 


nal ariſe the Epigaſtricks, which commu." 


Penis, Uterus, and Vagina; from where 32 


and diſtributed amongſt the Toes, juſt aft I 


Of the ARTERIES. 


Twig, called the Arteria Sacra, at the 1 © 
part of the Os Sacrum. The Ilias 


into exterior and interior; from the li} 
of which proceed the Hypogaſtricks, an 


Arteries for the circumjacent Muſcles, as 


85 * 


likewiſe the Umbelical. From the e xte. 


nicate with the Mammary, and Arteri, 
pudenda externa, as the Hypogaſtricks a: 
ford Arteries for the nervous Bodies of th 


proceeds the matter of their Pargatios 
Theſe [hacs, paſſing to the Thighs, at 
called Crurals ; which ſend ſome Branche 
above, and others below the Ham. n 


it, and divides into three Branches, whid I 
ſerve the Muſcles, the main Branch pil 
ſing to the Foot, and there is divided again, 


the ſame manner, as the ulnary Arteris 8 
were amongſt the Fingers. Thus we har 
run over all the remarkable Arteries, ai 
may ſuppoſe the reſt like unto them, on! 
ſo ſmall as to be imperceptible ; of the ut . 
of which we have ſaid enough already; 
therefore move now to the next Conſiderr FP 
tion, the continuation of theſe, name!) 
the Veins E 
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CHAP. Iv. 
_ the V E1NS. | 


TN the preceding Chapter we have run veins. har 
A over all the remarkable Diviſions or % fe, 
| 7 ranches of the Aorta, and conſidered dd. 
hem as ſo many hydraulick Tubes, or hol- 
..Y fow Cylinders of different Bores and Dia- 
neters according to the Parts they ſerve : 
3 4 We ſhall now obſerve here, that there is 

Pot one of thoſe moſt minute Branches, but 


W 
ir, Frhat hath a venal Branch adapted to it, 
3 Which carries that Blood back to the Heart 
q Fein, which its reſpective Artery brought 
nd from thence; ſo that the Veins are no more 
id > Fan a continuation of thoſe eveneſcant Ar- 
of. Mecrics reflected back again to the Heart, 
an, 7 hereby making one continued Channel, 
ft pnly inverted, ſo that by uniting their 
ris 4 ubes, they dilate more and more as they 
Fil 1 aſs forwards, till at the laſt, they conſti- 


al Fute the Vena Cava. The Veins are like 
" punto the Arteries in their Shape and Sub- 
uf, Wſtance, only weaker ; for they conſiſt of three 
14 oats or Membranes, like the other, but 
err not ſo ſtrong, becauſe that they e ra- 
4 tber retard the Blood's Motion throu gh 


3 chen, by reaſon of the great Reſiſtance 
they would make againſt the Pulſation of 
be Arteries. But their Coats are lax and 
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Of th Vuins 3 
wider than thoſe of the Arteries, the bet: 
ter to receive the propelled Blood int: 
them; for thoſe that know but little of h. 
droſtatick Laws, muſt own that a fluid pr 
truded with the ſame Strength, runs ſlow. 
er through narrow than wider Canals, ly* 
reaſon w- great Friction it ſuffers in t 
firſt Sort; from whence it is, that the Blol' 
moves much ſlower in the capillary Art 
ries than in thoſe that are larger; therefor 
it is neceſſary the Veins ſhould be thin 2 


THEY 


WES. 3 5 
„ 


ſometimes two or three, as the peculs : 
Circumſtances of that Part require; 1 
which ſerve for great and many Uſs, # 
the want of which being no leſs inconve 8 
nient and dangerous towards the Ruin «0 # 
the whole Oeconomy, than of a mud 
greater or more noble Part. Their Nun 
ber is almoſt infinite, the moſt conſpicuuusb 
being reckoned a hundred and eight, bu 
that there are many more is reaſonable. . 
reſpe& of their Uſe, to believe, The It 
ſerve to prevent the Blood's paſſing back ! i 


the ſame Channel, and that it may not b 


Of the IN 


Fits gravity preſs. upon the Blood 2 rergo 
or behind it, thereby to retardate its Mo- 
a 3 1 tion; they ſerve likewiſe to ſtrengthen the 
10 des of the Veins, that by their pliancy 
they may not relax overmuch, when Blood 
ban, in them; and laſtly, they ſerve to 
carry on Circulation; for as the Veins are 
1 oy long and diſtant from the Heart, with- 
out them it would follow, that the Blood 
3 4 would be very irregular in Quantity, ſome 
containing more and ſome leſs, and conſe- 
IJ 0 Uuently the Motion and Diſtribution of the 
Blood through them would be greatly diſ- 
ordered. 'Theſe Valves are moſt plentiful 
: in all thoſe Veins which are perpendicular 
3 I to the Horizon, excepting thoſe of the U- 
terus and Porta, becauſe in them there is 


9 1 Ja periodical Evacuation from the firſt; and 
f flovyneſs of the Blood's Motion is neceſſary 
1 in the ſecond: Therefore Valves there 
would be very inconvenient. As to the 
ls, Number of Veins, they are more than 
. Fthoſe of the Arteries, to make amends 
1 r the Thinneſs of their Coats, which are 
6 Ino thicker than thoſe of the capillary Ar- 
wi Steries. For were the Number of Veins to 
oe Ide equal to the Number of the Arteries 
, Fentirely, the Blood would ruſh upon them 
» vith too much violence; wherefore, as it is, 
1% F there i is no Pulſe to be felt in them, except 


k Win very brisk Fevers indeed; becauſe the 
˖ 1 el paſſes 3 them with a continued 
Stream, 
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he dein: 
particularly 
conſidered. 


of the V EINS. 
Stream, and moves from a narrow Channe 


1 


to a wider; which alone is enough 1 
take that Motion from it, which experi. i 
mentally may be proved. The Veins, 
ſay, exceed the Number of the Arteries, «8 
purpoſe to give the freer Paſſage to thi 
recurrent Blood, which without thi 
Proviſion, would be too quick in its M 
tion for the Weakneſs of the venal Men 8 
branes, and would alſo relax them too much 
or elſe would croud them to that degree x 
to hinder its own Motion, juſt as too mau 
People flocking out of a Door at once, in: 
ſtead of making good Speed, hinder one? 
nother and obſtruct their Paſſage. And tu 
we ſee Proviſion is made for every min 
Circumſtance, and a Guard for every Dar F 
ger; for what one is deficient in, anothe 
Mechaniſm amends ; wherein the Laxneß 
Width, Number, and the Valves of th i 
Veins are accounted for; and though the 
ſeem to carry in them ſomething contradic i 
tory to one another, yet the Compoſitis 
and due Situation jointly concur for th: i 
great Service of Circulation. Thus mud i 
of the Veins in General; we now paſs 0 IF 


Particulars. 
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Here we muſt obſerve, That the partic 3 
lar Branches of the Veins are much lit 
_ thoſe of the Arteries, excepting the Differen- 
ces. I have mentioned above; for the Cr 
za deſcending anſwers the Horta deſcent F 
9 85 | 10g 3 


We 


55 
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8 
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«| 
i. om their reſpective Arteries, are Theſe. 
he Vena Cava before it enters the Heart 
"Kath one Branch, which comes from the ſu- 
erior Part of the Body, called Cava de- 
rendens, (note, that I trace them from their 
Trunk, as I did the Arteries, to be more 
Intelligible,) and another that comes from 
Ihe inferior Part called Cava aſcendens. 
he firſt bring all the Blood back from 
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Of the VEINSò. 


4 g, and ſo of the ſuperior Ones; and thoſe 
Veins which have peculiar Names, different 


if 


e former, as the ſecond does from the 


"Matter. Thoſe Veins that enter the firſt 
Pre theſe ; the coronary Veins, which have 
=Falves to prevent the return of Blood out 
pf the hollow Vein into them, The next 
= the Arygos or Vena fine pari ; as ſoon 
s it pierces the Pericardium; which en- 
gers the Cava on the hinder and right fide; 
t is ſingle in Men, having no fellow on the 


* ppoſite Side; whence it takes its Name: 
It is made by the Union of the Veins of the 


Intercoſtal Arteries, on each Side, which 
paſſing along the right Side of the Ferte- 
Tre of the 7 horax, enters the Cava, as we 
aid, on the Right-Hand; though in Sheep 


nd other Animals it hath been obſerved to 


enter it on the Left, Sometimes a Branch 


from the ſiniſter Emulgent, and ſometimes 


rom the Casa aſcending, enters this Vein, 
. Whereby accelerating the Blood that paſſes 
9 hrough it, and leſſening the Wei ght of ſo 


much 


63 


of th Vz1Ns: 


much Blood in the aſcending Trunk of the 


Heart, by that Means to leſſen the Quanti- : 
ty and conſequently the tardity of the Blood 
Motion, that paſles up the aſcending Trunk 


Wis 
Vena Cava. The true uſe of the Vena v 
fine pari is, to convey all the Blood of th 
the Muſcles of the Back and Thorax into cu 
the deſcending Cava a little above the 


thereof; whence it is plain, that more | 
Blood comes into the Heart, by the Cava 


deſcending, than paſſes out by the Horta al. H 


cending ; for was all the Blood that paſſes | 
quently hinder its aſcent ; wherefore Na. 
ture hath made this Proviſion for the con- 
ries, for the due afliſting and promoting oi 


bee, Cozpper hath delivered to the Royal Sci. 


ſophical 
Tranſaq. 


No. 280. ; 


out of the Aorta deſcending to return to a6 
the Heart, by one ſingle Trunk, the great | 
Weight of it, would reſiſt and greatly op- 
poſe all the Force of the Heart, and conſe- | 


trarv. And thus the Motion of the Blood q 
is exatly regulated in the Veins and Arte- 


it in the one, and moderating of it in the 
other: More of which ſee in what Mr. 


=: 1 
Next unto this Vein is the Intercoſtal Su- Nee 
perior, which comes from the Interſtices of 
the four firſt Ribs, where the other does 
not reach. Then it enters the Pulmonick | 
Vein, ſo ſmall as not to be eaſily found; it 
is the Vein of the Bronchial Artery of Mr. 
Ruyſck., By this Time the Cara divides Þ 

into ÞÞ 
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into two Branches called the ſubelavian 

Veins, which receive the mammary from 

the Breaſts ; the Cervicals ſend ſome muſ- 

© cular Ones. Then paſſing to the Arm, they 

are called Axillary, which again being di- 

© vided into two, the ſuperior Branch is called 

© the Cephalick, and the inferior the Baſt 

ict; the ſubclavian Vein alſo, the interna! 

and external Jugulars, which proceed from 

all the internal and external Parts of the 

Head, Face and Brain, as the Carotids 

E were there before divided; for a more ex- 

act Deſcription of which I refer to thoſe 

Anatomiſts that have fully treated of them, 

E avoiding too much prolixity here, or tran- 

ſeribing more than the Subject requires 

br our preſent Purpoſe. 

- © The aſcending Trunk of the Vena Ca- The Bran- 
2 ches that 

ea, comes from the inferior Part of the Bo- enter the 

dy, and does not lye upon the Vertebræ 1 


of {of the Back, but runs at a ſmall Diſtance © 
e from them, to prevent the Reſiſtance there- 
r. of to the Blood s Motion, by rubbing a- 


gainſt it, which would happen, were it 
: placed cloſe to it. At the Midriff it re- 
ceives into it the Phrenic Vein, and, direct- 
Bly under the Diaphragma, many ſmall 
ones from the Liver; then the Adipous or 
Fat-Vein from the Membranes and Fat of 
it the Kidneys. Next are the Emulgents, 
Ir. None on each Side, which have each a Valve 
Js Þ * their Orifice, to prevent the Blood flow- 
to F mg 
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The her- C. Under theſe it receives the Sperma- 
mancks. ticks, the right one entering the higher F: 
Part of the Trunk of the Cava itſelf, and 
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ing into them, as it paſſes up the Vena Ca- 


the left, the Middle of the left Emulgent, 
to regulate the Motion of the Blood up the - 
Cava, as I have ſaid before, to prevent 
weakening of it by too many Perforation, 
and burthening it with too much Blood, 
where it is weakeſt, But Nature varies very 
much in the Inſertion of theſe Veins, ſince | 
ſometimes both of them enter the Casa, 
and ſometimes both the Emulgents; and 
ſometimes again, though ſeldom, both the 
Emulgent and Cava with a forked Inſertion, 


Thelum- Next to theſe are the lumbal Veins, which nat 


3 enter the Cava behind, becauſe the forme the 


were inſerted before, there often is but o 
Vein of this Kind, when it ſuits beſt with; 
the Mechaniſm of the Body. A little be NW. 
low this, the greateſt Artery or Aorta paſſa Art 
above the Cava, and as it were croſſes u 
and then the Cava divides into two Bran 
ches, called the Liac. The Reaſon w the 
the Aorta croſſes the Cava is plain, vis. / 
forward and promote the Motion of thupp 
Blood in both: In the Cava by beat ing o A 
and the Horta, by removing the preſſun 
it would ſuffer by the Cava before, and tui 
Spine behind; whereas as the Cava haft 
Valves, and the Courſe of its Blood is cor 
trary to that of the Aorta, it aſſiſts ng | 

7 warm 
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_— 


F vg Shach would occaſion an inconve- 


more, the external and internal, as we ſaid 
ö N their Arteries. The External receive 
into them, the Epigaſtrick, the Vena Pu- 


3 circumjacent Muſcles. The Internal re- 


the Hemorrhoid Veins externally, and thoſe 
that come from the Bladder, Matrix and 


received all the former, makes the Crural, 


A 
5 
the inſide of the Thigh and Leg, and re- 


is uſually opened in Diſtempers of the 


Womb, and is very ſafe, there being no 
ls Artery or Nerve very near it. The reſt 
5% of the ſmall Veins are thoſe that come from 
the Muſcles, and enter this, together with 
* the Suralis and Poplitæa, which form thoſe 
eus of Veins, ſo conſpicuous on the 
thei upper Part of the Foot. 
"i As to all the reſt of the Veins, they The vena 
ure orta, its 


nd therefore need not be repeated again, 
paly one Thing we ſhall obſerve here more, 
pamely, that we ſee that there are but few 
eins that enter the Jrunk of the Cava, 
„ in 


© niency'on the other Hand. At this Divi- ee Pena 
5 fon of the Liache, it receives the Vena ji 
= Sacra. Then the [ac Veins divide into two 


0 denda, and ſome remarkable ones from the 


ceive the Hypogaſtricks, which conſtitute 


1 Vagina. The external Tliac-Vein having TheCrural 
Vein, ec. © 


which receives ſeveral Branches more, 
namely the Saphena, which paſſes down 


ceives Branches from the great Toe. This 


take their Names from their own Arteries, Mecha- 


2 
9 
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paſs out of Horta or Trunk of the main Ar- 


Pena Porta. This Vein is made on pur pot 


or concave Part, between the two Protube 


denum; it ariſes from the Inteſtines, M. 


thoſe Parts, with ſmall Beginnings, wh 
joining together as they paſs forwards, iſ 


Of the V E IN 5. ; 
in reſpect of the Number of Arteries tha 


tery ; which when we have conſidered, it 
will manifeſt as great a deſign in Nature, | 
and the wonderful Mechaniſm of the Parts, | 
as any we have yet touch d on; for hereby 
not only the Blood in the Cava is leſ, 
where it is weakeſt, but another neceſſanj 
Effect is nicely produced; that is, by the 


for the Liver, and enters it on its holloy, 


rances called Portæ or Gates, with a bro, 
but ſhort Trunk, ſeated under the D t 


ſentery, Spleen and Omentum, and moſt «i 


laſt conſtitute this one Trunk of the Y 
Portarum. From a miſtaken Notion of ti, 
Mechaniſm, that Opinion of the Antieaſ 
aroſe, that the Chyle paſſed through theſf qu 
to the Liver, ſending off by the Way, ti He 
more feculent Part of it to the Spler 7 the 
there to be concocted into an acid Juice 
the ſtimulation of Hunger, which, wich the 
too auſtere, they thought was the Cauf led 
of Agues : But from the Miſt of thoſe His ! 


_ rors, Dr. Harvey hath happily ſet us f. Ho 


and clear. This Vein enters the Liver, u He⸗ 
there divides again into innumerable ſmiMeig] 
Branches, which anſwer to, and End is: 
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the proper Veins of the Liver, which carry 

the Blood back again into the Cava, 

1 tnere being a Branch of one, wherever there 
zs a Branch of the other. The uſe of thetr: Ule. 


Jena Porta is to ſerve. the Liver as an 
& Artery, which would have brought the 
Blood too hot, violently and rarified for its 0 
F L 12 whereas this Vein collects that Blood, | 
that hath loſt much of its Motion, from 
Lane Parts we have mentioned, and brin g 
11 ſlowly here to form Bile out of it, which 
is a thick Liquor, and requires the Blood 
to be in ſuch a State for its Secretion. So 
3 that, as we ſaid before, we ſee, the Veins 
4 and Arterics are but one continued Channel, 
from and to the Heart, only divided into 
many leſſer Ones, for the great ſervice of 
Secretion; which! is the next thing obſer- 
ble, „„ 

But before we proceed to that, we ſhall Of the . 
: ry a few things more concerning the 8 
quantity of the Blood, the force of the theforceot 
leart, and the velocity of its Fluid. As to b ve. 
0 the brit, it is by the Learned computed top“ 
ebe about twenty Pounds or twenty-five at 
he the moſt, two Ounces of which are propel- 
Au led every Siſtole of the Heart, which Pulſe 
bf is repeated four thouſand times in one 
Hour; therefore there paſſes through the 
Heart, every hour, in a large ſtrong Body, 
ſmaMeight thouſand Ounces of Blood, or, which 
d is all one, the Quantity of five hundred 
N =F 3 Pounds 


lee 


* 
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_ ceſfarily follow as we have ſaid. But even 


Pulſe beats four thouſand times in a 
Hour, at that Rate two hundred and fifty Þ* 
Pounds will paſs through the Heart in a1 
Hour's time, which will make a Quantity 


ten times in an Hour, or once in fix 3 
Minutes; and ſo proportionably to the dit 
if this alſo be thought too quick, we wil 


out of the Ventricle of the Heart at i 


makes four thouſand Ounces to paſs thro 
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Pounds in the ſame Time: This being al-. 
lowed, it follows, that a quantity of Blood, 
equal to the whole Maſs, paſſes through | 
the Heart, twenty times an Hour, which 
is at the Rate of once every three Minutes, 
I am ſenſible this will hardly gain Credit 


8 
13 
Veg . 
RR. 


with ſome; but if we allow two Ounces, or 


half a Quartern of Blood tobe contained in 8 
the left Ventricle of the Heart, it will ne- 


granting that the Heart does throw out! 
but one Ounce only at a time, and the? 


equal to the whole Maſs, paſs through i, 


ferent Temperament, Sexes and Ages. Bu 


ſuppoſe a Man has but ſixteen Pounds d 
Blood, and only one Ounce is propelldF 
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time, which is the leaſt that any grown Per-: 
ſon can be ſuppoſed to have, this underg- 
ing four thouſand Pulſes in one Hou, 


the Heart in the ſaid time; and the who 
Quantity being ſixteen Pounds, or tw 
hundred and fifty-ſix Ounces, at that pro- 
portion, a Quantity of Blood equal wil ] 

Whole 
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which the 
ed to ſhew, its Force, to move twenty 
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whole Maſs, will circulate or paſs through 
the Heart about fifteen times an Hour, or 
much about once in four Minutes: So that, 
at the very leaſt Calculation, the Circu- 
lation of the Blood is very rapid. But as 
© Circumſtances are not alike in all, nor al- 
ways the ſame in one Body, fo theſe Pro- 
© portions vary, according to theſe various 
Cauſes, whence no certain Determination 
can be given of this Matter; though enough 
may be learned, from what we may attain to, 
to inſtruct us in this Knowledge of theBlood's 


quick Motion: But ſuppoſing this Account 
not exactly true, yet it is not very far from 


it. Hence we may account for the long 
and lingring Deaths of ſome Bodies, even 
> when paſt the Aſſiſtance of the beſt Means; 


for the Circulation of the Blood being ſo 
quick, if the mortal Obſtruction be not in 
a principal Part, or very extenſive, the Pa- 
tient may linger many Days on his ſick Bed, 
before he departs, though in the mean while, 
beyond all the Power of Art or Medicine 
to reſtore him. ED : 
'The Quantity of Blood then being given, Of the 


and the Number of Pulſes in a determinate 87 force 


of the 


time, it follows next to add, the Force or Hear:'s 
Strength of the Heart's Motion on the Blood Motion. 
and other Juices of the Body. This hath em- 


ployed many great Men to find out, amongſt 
A Borellus hath endeavour- 


©: Pound 
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but at Reſt; for it requires, as every om 


| be eaſy to determine the Force which pro 
duced that Motion. Now the Velocity 
with which a Fluid flows out of any Or-. 


Magnitude is equal to the Quantity of t 


obſerved. Firſt, we muſt have the Veloce 


Of the VEINS. 7 
Pound of Blood, to be equal to the pref. 7 
ſare of one hundred and eighty thouſand Þ 
Pound Weight; which is far wide of the 
Truth, and occaſioned by his not confider- 
ing the Blood, as already in Motion, 


knows, but a ſmall Strength or Power to 


continue a Body in Motion, to what it dos 
to ſet it in Motion at the firſt. There 
Vid. XeilP's | 
148. 


fore we are the more obliged to Dr. Kei 
for his Calculation; in the Conſideration a 
which, theſe following Particulars are tobe 


ty wherewith a Fluid flows out at any O 
rifice without Reſiſtance, and then it wil 
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fice uniformly without Reſtance from u 
interior Fluid, 1s equal to the Velocity 0 I 
a Body which deſcends a Space of the ſane 
Length with that of, a Cylinder, hoff 
Baſis is equal to the Orifice, and Whoſe j 
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Fluid, that flows out in the ſame Time, H th 
but as the Blood flowing out of the Heu fo 
is much reliſted, both by the interior in tie 5: 


| Arteries and Veins, and by the RefiſtancÞ* V 
of the Veſlels themſelves it paſſes thro, th 


it cannot move the Blood with all that fore: 7 fol 
it otherwiſe would, were there no fu in 


Impediments; much of its ſtrength beingÞ for 
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ſpent, in overcoming all thoſe Reſiſtances: 
If then we could know the Quantity of this 
Reſiſtance, or how much the Velocity of 
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the Blood is diminiſhed by it, we might ea- 


5 x fily know the abſolute Force of the Heart. 
Jo this purpoſe the Doctor opened the 1li- 


© ack Artery and Vein of a Dog, and found, 


when cut, is to that Velocity when not cut, 


two Ounces every Pulſation, then the 
Blood muſt move through the Horta, at the 
i rate of 156 Feet in a Minute; therefore 


the abſolute Velocity, wherewith the Blood 


would be forced into the Horta, did it meet 
with no Reſiſtance, would make it fly 390 
feet in a Minute, or about 6 in a Second. 
But as the Sum of the Sections of the 


n Branches of the Horta, is greater than that 


of:Þ7; of the Trunk, the Velocity of the Blood 
oe does conſtantly decreaſe, as they branch 
the from one another; whence it follows, that 
nei the greateſt Velocity of the Blood, in the 


3 


former, will be, to the leaſt in the latter, as 
tie 5283 to 1; and as it ſtill moves {lower in the 


ace] Veins, than in the Evaneſcent Arteries, 
o theſe being to them, as 324 to 441, it 


re follows, that the Blood moves flower 7116 


uch in the Veins, than it does in the Horta; 
ing for it is a certain Rule, that the further the 
ert „ | 
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that the full Force of the Heart's Motion, 
and Velocity of the Blood in the Artery, 


vhich is the Velocity of it reſiſted, as 72 
bs to 3; wherefore, if the Heart throws out 


Blood 
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| Wherefore there can be no time when it en 
be ſaid, that the whole Maſs hath directyh 


the Blood runs over, before it returns u 1 
the Heart, and reciprocally as the Velo 


paſs through the Heart, ſome hundreds d 4 
continuing the Blood in its Motion; bu 


certain it is, were all things relating tot, T 
in the like State, at the firſt, as they ſtauſ 
in now; that is, had the Reſiſtance of th; 


tion, the Power of it not being ſo great: 


ing five or eight Ounces. Whence it 
plain, that it Circulation was once ſtopÞ* 
ed, all the Force of the Heart could nete 
be able to ſet it a moving again. But wh 
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Blood moves from the Heart, the flower z 
it's Motion, and the flower its return; 


circulated through the Heart, in any give 1 
time; the times being directly as the Spa 


ties: Whence ſome part of the Blood my 


times for ſome other parts once. [2 
Thus we ſee, the Heart is employed, i 
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how it came by it firſt, is without M. 
Power of Mechanicks to account for; , 


Blood bore always the ſame proportiontÞ 
the Heart's Force, that is docs now, ti 
Heart could never be able to ſet it in MF: 


a_—_ ww AA, vok po£m ge | 


was formerly thought; the whole Force 
the Heart, according to ſome, not exccelÞ © 


$34 5 


there remains a pretty near Ballance, b 
tween the Force of the Heart, and the RF 
ſiſtance it meets with, all is well; but wie 
either exceeds too much, nothing leſs * z 

| t 
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the utter Deſtruction of the whole Machine 


| would enſue; for by the Velocity of the 


1 Blood, continually increaſing, in the firſt 
i Cafe, all things would be ſhaken to pieces 
by the Rapidity of its Motion, and, like 


a Mill too hard ſtrained, muſt, of neceſſity, 
'F7 have a Tooth or Screw, or ſome principal 


part tore from it, to the univerſal Damage 


| of the whole Engine. On the other hand, 


when the Reſiſtance encreaſes alone, more 


than what its Force can diſpenſe with, the 
Motion of the Blood continually decreaſes, 


till at the laſt it ſtops, and is Death itſelf, 
and nothing leſs. Ol 


Thus far we have proceeded to ſhew the 
|: Veſſels ſerving to Circulation and San- 


£2 guification, ending at the Heart, where we 


| : firſt began: We now purſue thoſe Veſſels 
of the Body, which ſucceed next; which 


| + are, in general, the Subject of the next 
Chapter. 


bl 
75 | 


} 

: 

# if 
42 

* 
4 
| 

44 
a 
* 
IF 
ö 


tory Duds, 


C H A P. W. 


Of the SECRETORY DUS. 


The Secre- H AVING, in the preceding Chapter, 4 


Wy wi 


ture, Ori. Veſlels of Sanguification, it follows next u] 
order, to examine thoſe of Secretion ; ani 
to ſhew their Origin, Mechaniſm, ani] 
_ Uſe. And here we enter a large Field of? 
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Contemplation, the true Knowledge d 
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fully treated of all the remarkable? 


which, will alone give us a direct and ful! 


Idea of the whole Animal Body. IntricatÞ * 
indeed it is, they being ſo various and ma 
ny in Number, the whole Machine being! 
little elſe than a Congeries of them; u 
_ deſcribing of which, I ſhall, according ut 
our wonted Method, firſt give a generiÞ* 
Deſcription of thoſe ſmall Canals, calleÞ * 


Secretory Ducts, and then treat of eadÞ* t 


particular kind by themſelves. 5 
As to the Firſt, we are to know, thitÞ* 


all theſe Secretory Dautts, are o many e 1 


Diviſions and Continuavions of the foreſailÞ 
| Arteries, a little before they become Veins, 4 
and differ nothing in Subſtance nor Shape 


from them, only in the ſmallneſs of ther 


Orifices and Diameters, by which they are : 


adapted for their Service, their Mouths be. 


ing too ſmall to admit the red Globes of [1 
the Blood into them (except in 3 7 
; tions 
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tions). They differ likewiſe from the Veins, 
in the place and manner of their Origins, 
the Veins being a continuation of the Ca- 
pillary Arteries, in a {treight Direction, 
parallel to their Axis; but the Secretory 
Duits, in a Direction perpendicular to 
them: For they ariſe out of the very ſides 
of the Evaneſcent Arteries, at their Extre- 
mities, and ſo are a continuation of the 
2 fame, as was faid before. 3 
As to their Number, they are infinite; Their 
for many ariſe from one ſingle Artery, and bee 
there can be no diſtinct part ſeparated from vable. 
the Body, that abounds not with many 
2+ Arteries, though ever ſo ſmall. What a 
vaſt Number then muſt there be, that ariſe 5 
from all the Arteries of the Body taken to- | 
gether e They even exceed our Idea of 
of them, and there is no point belonging 1 
to us, that is not ſufficiently ſtocked with 1 
them; all the Solids of the Body, except- = 
ing the former, and the Bones being no- [ 
thing elſe, but heaps of ſuch Canals. It 


mis theſe alone that compoſe thoſe many 
id Glands, that are every where diſperſed over 
% the Body; it is theſe that ſeparate the ſe- 
pe veral Juices of the Blood; it is theſe that 
eit are the Seat of moſt Diſeaſes we are ſub» j 
e ject to; and it is to the good Conſtitution, . | 
and free Secretion of theſe, that we are 
| 
4 
| 
| 


; obliged to for a comfortable and healthy | 
. Lite, whilſt we continue in theſe Bodies: 
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Of the SECRETORY Ducts. | 
In ſhort, they are the moſt numerous and 
wonderful parts of all the Solids, and per- 
form moſt uſeful Service, in ſeparating all 
the ſeveral Juices from the Blood, for all! Gl 
the ſeveralUſes of Life. _ 7 


Wheren Having ſhewn how they differ from the ſo 
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Veins, we ſhall next ſhew, how they dif. Þ fot 


differfrom fer from one another. And this they do I. 


LY : 
q 4 
1 
= - 
- 
: 
* 
7 0 
* 
by 
= 
= 
= - 
* 3 
| 
0 
K : 
* 
*# 
: . 
be 
i, 
* 
va 
Wn 
4 
1 
1 
L 
J 
WL 
by 
# | 
1 
4 
1 
J 
þ 
14 
4 


not fo much, by their different Egreſs fron ar. 
the Arteries, as in their different Diameter tie 
and Diſtances from the Heart, whereby ] th 
they are fitted to ſeparate different Fluids, 
of diſtin& Conſiſtencies; whence it is very 
obſervable, that thoſe Secretory Dutis i 
that have the largeſt Diameters, are, for on 
this purpoſe, placed the furtheſt from the is 
Heart, that the largeſt Particles may, by to 
their ſlow Motion in the ſmall Arteries, D 
have the more Time and Opportunity to ſo 
attract one another, and ſo become fit to e 
paſs off at thoſe Ducts, and vice verſa, #21 
Thoſe Glands that ſeparate the minutet ! 
Fluids, are planted nigheſt the Heart, on 
purpoſe to receive their Fluid, hot and 
rarified, whilſt the Blood is in the beſt Di- 
poſition to part with them; that is, when 
the Blood-Globules are very ſmall, and 
need not ſo much Serum to ſwim in. . 
Theſe ſaid Secretory Dutts, after they 
leave the Arter.es, which they ariſe from, 
wind and turn about with each other, ar-Þ 
ling from the ſame Artery, this way, . N 
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1 Ila way; length ways, and croſs ways; 
a and i in all manner of Directions; and ſo 
| | {form thoſe Wund Bodies, or Knots, called 
| F*Glands; and ſuch Glands, or Kernels, 
as ſeparate a thick Juice, have their Ducts 
I ſo much the longer, and more contorted; 

for a purpoſe we ſhall ſhew preſently. 

o Þ Theſe Ducts, or Secretory Pipes, that thus 
1 "ariſe from around all the utmoſt Extremi- 
ties of the evaneſcent Arteries, do, in 
7 | their Progreſs, form their reſpective Ar- 
teries, unite, and, as if it were, run into 
} 
5 
Ir 


one another, thereby enlarging their Dia- 
| meters, till, at the laſt, they conſtitute but 
one Pipe, or Canal, amongſt them, which 
is called the Excretory Duct, which ſerves 


1 to carry off that Liquor, which the former 5 
5 Ducts ſecreted from the Blood, and, like 9 
o ſo many common Canals, or Sinks, con- | f 
to vey it to its proper Receptacle; the Par- i 
. ticulars of which, we ſhall ſhew hereafter. [ 
ſt 2 But, beſides theſe two ſorts of Veſlels, 
be Secretory, and Excretory, there are another: The Lym- 
intermediate ſort, called Ly mphaticks, phaticks. | 
which ariſe not from the Blood-Veſſels im- 
mediately, as was formerly thought, be- 
fore the Animal Structure was ſo well j 
kmowyn, but from the Secretory Dutts, l 
ey © Juſt as "they aroſe from the Arteries, at | 


m, Rigbt Angles, and ſerve for a more pecu- 
i- liar and neceſlary Uſe; namely, to carry 
id the thinner part of thoſ: Juices, the Se- 
at cretory 
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cretory ones had ſeparated from the Blood; 
rily paſs too along with the other; but » 


Inconvenient in thoſe Parts; therefore, theſe 
or uu Veſſels are ready, on all ſides 
of th c 
and tranſport ſo much of the thinner Flu- 


its proper Conſiſtence and Thickneſs as it ? 
_ ought to be in; I ſay, theſe Lymphæducꝶ We 


phatick Vellels that ariſe from them, and, 


form, at laſt, large Tubes, or Canals, s 


Glands, that ſecrete the thickeſt Fluid, 


like; which, by the by, renders them ſub- 


whereas the Kidneys, Brain, and ſuch like 
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for as they ſuffer a thick Liquor to pa; |” 
through them, a thin one would neceſſa- M- 


the thin Liquor is not neceſſary for uſe, . 
where the thick is, but rather uſeleſs and 


eſe Secretory Dutts, to convey of, 


id, or Serum, as may leave the other n 


ſeparate the thinner and more uſeleſs parts, N 
from that compound Fluid, which the SM. 
cretory Dutt had ſecreted from the Blood, 
leaving it thicker or thinner, according to 
the greater or leſs Number of thoſe Lym-: 


in their Paſſage, enter one another, and MW... 
we ſaid of the Secretory Veſſels, till, a 
the laſt, they empty themſelves in the 
Blood-Veſſels, as of no further uſe. Hen 
we plainly know the Reaſon, why thoſt WW; 


abound moſt with Lymphaticks; as for 
Inſtance, the Liver, the 'Teſticles, and the 


zect, ſo much, to be the Seat of Droplies; 


Glands, which ſecrete the thinneſt Fluid, 
| | have ö 
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f " but few or none of them. And thus 
ve ſee, that all Glands conſiſt of three 
ſorts of Veſſels, of the firſt, ſecond, and 
{third Order; namely, Secretory, Lympha- 
tick, and Excretory Ducts; all which, 
as we have ſhewn, are the very pro- 


| Tad its Branches, under the Power and In- 
ö 1 of the Heart, from whence they 
pl derive their Origin. 


duction and Continuation of the Horta 


8 1 


de Glands then, are thoſe Parts of our Te 
a Bodies, which ſeparate all the ſeveral Jui- — 


es, as ſo many Strainers, from the general 


9 ifs of Blood; and are, in themſelves, 
1 . oching elſe but a Congeries of Blood- 
\ Veſlels, or a Continuation and Circumvo- 


Wution of very ſmall Arteries, which ſend 


rom all Sides, ſmall lateral Branches, cal- 
a d Secretory Puck, which ſend off other 
„ L aller ones from them, called Lymphæ- 


Qudts ; then, by uniting as they paſs along, 
hey conſtitute every Gland, and one com- 
Pon Tube, or Paſſage, called an Excretory 
Dutt: This, I fay, is the general Mecha- 


oY Ilm of all the Glands of the Body, and are 
uud, Wretty near alike, ' as to their Subſtance, 
"i Lourſe, or Texture, but yet ſeparate dif- 


prent Liquors, according to their Short- 


ſub- Meſs and Situation, ſome few Circum- | 

ſies; ances hereafter to be conſidered. 

like And here we may, with Pleaſure and © TT ful 
luid, mazement, behold the wonderful Provi- Mecha- 
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dence of Nature, in the moſt curious Me. 3 
chaniſin of the Glands; where, thong 
Nature, who loves Symplicity in all ha 


various ſorts of them, yet keeps to a gene 
ral Rule in them all, as far as the Cui 


Jute it, and ſerve again, for the like UL 
and thoſe of the inferior parts enter thlf 
lacteal Vellels, and the Receptacle, of 11 | 


moiſt and full, when there is no Chyle iſ 
them, thereby preventing any caſual (El 


The Sec tory Dutts of the Glands, tw 
likewife, generally, a gr or N 


Liquor ; as the Bladder for = Ureten 
the Inteſtines for the Bile, and the ſemi 


_ uſeleſs to Nature. 
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3 


Operations, hath compoſed ſo many a 


will admit of; for as the Secretory Dui 
that conſtitute every lingle Gland, at Wh 
joyn all in one Excretory Duct, ſo do hl 


Luymphaticks; thoſe of the ſuperior ar 


the Body, entering the Blood-Veſlels tod 


Chyle, to dilute it, and to keep t tail 4 : 


ſtruction, that at any time might happaſp | 
4 
ceptacle, into which the polite the . 


fl 
Bladders, for their different Veſſels, and if 


of the reſt. But the Excretory Duch pj 
the cuticular Glands, depoſite their Liqu ti 
in no particular Receptacle, but on the S 10 
face of the Body, by Tranſpiration, beta 
ſpiration, or Sweat, as being altogetin ric 


Thus much I think may be Cafficieatl 


give an Idea, of the alas Den | 
th 


f the SECRETORY Ducts. 


7 hence We may ſafely conclude, that a 
Gland is only a complicated Artery (over 
[2 whoſe external Coat, as in all Arteries and 
+ Veins, are Branches of Nerves, to ſerve 
their Spiral Contortion) which ſends Se- 
0% cretory Veſſels out of its ſides, after which 
it degenerates into a Vein, Theſe Secre- 


3 he Compoſition of the Glands in general; 


33 


ton) Dult, Helvetius terms, for method's Vid. Hel- 


ti Veins; which indeed may, to ſome, give 


a clearer Idea of them, than the general 


ES manner of deſcribing them can do. Hence 


el might proceed to the Deſcription of every 
= peficular kind of Gland; but as that 


EE would anticipate our Defign, I ſhall leave 
"TE this, as an Introduction for every one, and 
proceed to one thing obſervable more. 

wei, © 


Eployed many learned Men to little purpoſe, 
A eil the happy Dawn of mechanical Rea- 
u boning, hath uſhered in ſome greater Cer- 

tainty in this Affair; upon which Founda- 


bere let thoſe Men, who do ſo much de- 
ey the Uſe of Mathematical Reaſoning, 
s applied to human Bodies, behold ** 


ton we ſhall offer what follows. And 


(4 fake, Lymphatick Arteries, and thoſe 1 
wich carry the Tympha back again to Okcono- 


che ſanguinary Veins, he calls Lymphaticcx 


Taſtly, To account for the Secretions of 1 
tlioſe different Juices as our next Deſign, and ner how 


SE foriewhat difficult to do, it having em- performed 
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bY — ———————_———  ———— — _— — . 


81 Of the SECRETORY Ducts. 


Body vaſ-yaſcular ; and therefore Glands are but th t 


The Noi. Others again, thought the Glands wer! 


* erroneous. Liquor, which the Blood, by Fermentat: 


far we are, in this caſe, obliged to it for“ 
this Knowledge, and what mean Notions Þ* 
the Antients had about Secretion'; and 
what wretched ones of the Mechaniſm of 
the Glands, taking them to be no more 
than ſpongy Subſtances, like ſo many 
Sieves to ſtrain the Juices through _ 
The whole But we now know all the Body to be E 


* 32 2 SAN F 8 


car. Continuation and Convolution of the ſame | 


only very ſmall ; and from their different #7 
Diameters and Diſtances from the Heart, 
the right Idea, and the true Notion of &. 
cretion may eaſily be conceived. 1 


ons of tne ſo many Ciſterns, that contained a certa 
on, threw off upon them; that it mig Y 
be conveyed from the common Maſs, Buff 
this likewiſe is falſe, there being no ſud 
Ferment in the Blood, as they ſuppoſe 
neither do the different Liquors ſecret, 
proceed from the different Figures of ti 
ſecreting Orifices of the Glands, admitting 
only Particles of ſingular Figures to pv 
through them, as ſome Moderns have fanciu 
For, as I ſaid before, all the Veſlels, fron 
the largeſt to the ſmalleſt, are conical, ore 
lindrical, and conſequently there can be i 
difference in the Figures of their Orifices. 
Moreover, in Hydroſtaticks it is wel 
known, that Fluids preſs equally 91 
| „„ 1196 
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4 ſides ; therefore the ſides of the Veſlels of 
the Body, being ſoft and pliable, muſt be 
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equally diſtended thereby; that is, in 
ether Words, a Section perpendicular to 
the Axis of the Veſſel muſt be a Circle; 
conſequently then, I ſay, the Secretery 
Dudts muſt all be «cylindrical or conical; 

the laſt of which they are. 

BB . J Glands ſe- 
will no ways ſerve to ſolve, this fo notable parate Flu- 
Phenomenon; namely, how Glands ſe- . cont: 
berate Fluids from the Blood, and how © 
fifferent ones ſecrete different parts there- 
rom. To ſum up all then in a few Words, 

e ſhall lay down theſe few Principles; 
om whence we can at once deduce, a ve- 

ty ſhort, but clear Deſcription of them all, 

dul Pithout tedious Prolixity, Firſt, the dif- 

aal krent Diameters of the Orifices of the 
Pecretory Dufts. Secondly, the different 
Angles they make with the Trunk of their. 
Wrtcries, Thirdly, the different Velocities 

With which the Blood arrives at their Ori- 

Nees. Theſe three fundamental Propoſiti- 

Wns, are ſufficient to account for all 
Wnimal Secretions, more of which may 

& ſeen, moſt elegantly ſet forth, in 


rights Non 


ropolitions, which would be too long Nara. 
re to inſert, Therefore it follows, 
om the preceding Rules, that, to ſe- 
tc a thin Liquor, the glandular Ducts 
* | (I 3 | | muſt 


We ſee then, that. all theſe Hypotheſes How the 


r. Wairwricht's Two and Twenty e , 


85 Of the SxcrgTORY Durs. 


muſt be reciprocally as, the Viſoidity, « | 


what other Deductions may follow are ſo 3 


MatuslAt. But beſides what hath been laid down; 
traction of Conſtitutions of the Solid s, and differem 


of Matter. Velocity of the Blood in different parts d 2 


_ ory of Secretion ; and that is, a mutual Ai 
traction of the Particles of Matter of , 
like Form; which, though it be equaſi 
diffuſed through the Maſs of Blood, wit 


cumſtances, already mentioned, muſt hai 


| a chief Share herein; both to ſeparate fi 


muſt be of the ſinalleſt Diameters ; of great 


the Liquor to be ſeparated , requires, And 4 


very plain, that I leave them to the Res, 
der to make, as he thinks fit. . 


the Body, there remains one Cirem 
ſtance more to let you into the entire Th 


EY 1 n 9 WE - 2 


according to the different Denſities of Pa 
ticles, and their Figures, ſome will vt 
ſooner united, whilſt others will require 
much longer time to be joined togethe 
and ſome will, according to the largenuſ d 
of their Surfaces, in proportion to thy 
Solidities, have a greater Tendency e 
unite, and cohere more firmly, when jo 
ed, than others. Some, from this Ti 


account for the manner of Secretion , but 
will no ways anſwer; for the other Ui 


the Blood, and to carry off the thinner pil 
of that which is ſeparated, the better eo 
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put the defigned Matter ſeparated, in a fit 

Condition, to modify itſelf into its proper 

= Confiftence by Attraction. 

I!, together with the particular Mecha- 

niſm of the Secretory Ducts, you will al- 

low this Law of Attraction in the Fluid it- 

ſelf, you will then eaſily comprehend, how 

all the ſeveral Juices can be formed, or 

made out of the Blood, which did not be- 

bre pre- exiſt in it, in that Form they ap- 

Spear under now: For the common Maſs, 

bethat circulates in the Veins and Arteries, 

cconſiſts but of a few Principles, as every 

gone knows therefore, for the Formation of lou Gi 

d many different Fluids, as are daily ſecre- * 

ted from it, we can impute it to no other parated. 

(Cauſe, than the various Combinations, At- 

ractions, and Modifications they undergo, 

when ſeparated in their proper Glands ; 

and therefore the Glands are ſituated in Y 

ifferent parts of the Body, at different 6 

Diſtances from the Heart, as the particular "= 
Combination of the Blood is neceſſary and | 

it, in ſuch a Place, to form the Humours | 

proper to paſs through ſuch and ſuch a \ 

aland: As for Inſtance, in thoſe parts of | 
che Body, where the parts of the Blood are f 

moſt diſſolved, there, and in that part will be 1 

placed ſuch Glands only, as ſhall ſeparate 

fraHumours, that conſiſts of the moſt {imple 

r pi Combinations; and on the contrary, the | 

contrary Defign : So that a ſmall Varian | 

= | | 
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of theſe forementioned Circumſtances wil! 
be ſufficient to vary the Liquor rund 2 
when we have the Number, according ty | | 
Dr. Keill, of thirty-ſeven different fort dl 
Hs, that are ſecreted by differeit 
ſorts of Glands. Wherefore it need be w 
wonder, that we ſee ſo many new Juice? 
produced, which by no Art could ever h, 
been, or can be, extracted from the Bloa 
"itſelf, as there is contained i in the Sanguins 7 
ry Vellels. L 
Sou the", £6 een to the Glands, we find, ly I 
conlilt of. this time, they are the ſmall e 15 
Arteries, convoluted with Lateral Branche? 
proceeding from them, called Secret 
Dutts; with other lateral Ones proceed 
ing from them, called by Helvetius Lyn 
bie Veins; both of which, in tine 
form, of all the ſimple Branches, one ſu 
gle Tube ſor themſelves, which have th 3 
þ * of Excretory Dutts. Now the bel 
reſemblance of this Mechaniſm of Gland 
that I can think of, is this of a ſmall Wiz, 
which take, and twiſt and turn it, on en 
half in all manner of Directions, over and 
a-croſs at oblique Angles; then, to thi 
clue of Wier, tie, at certain Diſtanc ai 

from one another, ſmall pieces of Thread 
which, at their other extremity, faſten to- I 
gether with a Knot ; then to theſe Thread 
tie others, at certain Diſtances, as before 


of another Colour, at the ſame place Wo 1 
1 


. 


4 8 
þ 
175 
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| |} the firſt, and then, at their Extremities, 

falten them all together with a Knot, and 
. you have the Draught of the Mechaniſin of 


a Gland before your Eyes at once: The i 
oe half of the Wier being ſtreight, anſwers — 
to the Artery; the other half contorted, 2 
$3 anſwers, or reſembles, the Circumvolutions | 
«IT of the ſaid Artery at its extremity : The 
ai grſt ſet of Threads tied to the ſaid clue of 
wier, repreſents the Secretory Dutts, pro- : 
k ceeding from the Arteries ; and the ſecond = 
order of Threads from the firſt, and of , 
another Colour and ſmaller, ſhow you how . 
Ide Lymphaticks ariſe out of the Secretory - 
Duke; and the Knots at both their Ex- ö 
kremities, reſemble both thoſe ſort of Veſ- 9 
fel, ending in their Secretory Dutts : Only see 
Pecretory Dutis, as we ſaid before, have nde 
| 1 nore or fewer of Lymphatick ones, as their jewer, | 
Piameters are wider or narrower; that is, why. | 
18 their Liquors that enter them, are more 1 
pr leſs abounding with Serous parts. For | 


iP There parts of Matter of a larger ſize can 
Eater their Orifices, thoſe of a leſſer certain- 
1 muſt; but as the leſſer cannot be hin- 
g Wered entering, they may be extracted a- | 
cg gain. Wherefore, the Secretory Dutts i 
calf wſt have Lymphatick ones proceeding 1 


1 to rom them, to carry off the ſuperfluous 
eadsperum, to leave the other in a right ſtate 


fore, f Modification, From whence we alſo ſee 


"Þ he Reaſon, why the globular or red parts 
the = of 


N 


vbom diſ. ſion to ſpeak of, after this Chapter, I fu 


Of the Sek ToR Duery: 
of the Blood, camot enter- the. Secretary 4 


exceeds that of the Orifices of the Gland 4 
therefore it paſſes by, and returns bad 

by the Vein, unleſs in Inflammations, when 

the Secretory Dutts are over- extended, aui 

then ſome of the globular parts of . 
Blood, enter with great Heat and Pain, 
Tympha- Laſtly, the Lymphatick Veſſels, bei 


and by thoſe Parts, which I ſhall have no oc 


covered: here ſay ſomething more particular of th 
They are very fine thin Tubes, which ai 
from ſome ſort of Glands, containing a thi 
clear, tranſparent Liquor, which they co 
vey thence to the chyliferous Veſſels, all 
Veins, diſcovered, if not miſtaken, by 34 
tholine and Rudbecł, in the Year 1651. Wh 
_ reaſon of their tenderneſs, and tl 
motion of the Tympba being very fo 
which is due to their remoteneſs from i 
Heart, they are well furniſhed with may 
Valves, as we ſaid of the Veins, having ot We! 
at every Inch diſtance from one another. f 
they all ariſe from the Glands, fo til 
paſs along towards the Veins, where th} 
empty themſelves upwards ; and into ti 
Chyle- Veſlels and Receptacle, thoſe whit 
are in the inferior part ofthe Body: When 
Buboes ſo quickly proceed from foul Fu, 
braces, by reaſon of the Lymphæducts ti, 
run along the Penis and paſs to the on | FN 
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e Rupture of theſe j in the Abdomen, is the 
ue Cauſe of that Dropſy, called an Aſcites. 
| 2 ſpoke thus much of the Glands 
err or of the ſecond, third and fourth 
Wort of Veſlels, it would follow next to 
race them ſingly, and handle each glandu- 
at part by it ſelf, as the Brain, Liver, Pan- 
I 7 reas,and the reſt of them. But as they are 
ill il remarkable for their largeneſs and uſe, 
© ſhall claſs them in particular Chapters by 
hemſelves, and therein ſhow the Likeneſs 
er Analogy, they all bear to each other. 
we ſhall begin then next with the Bowels 
Sf Digeſtion and Chylification, and ſee how 
1 4 ar they carry any likeneſs to theſe of Cir- 
ation; and though they are gener all, the 


Proper to begin with the * as being 
ie Primum Mobile, and chief Actor, from 


Poence the reit of the Fluids have their 
a th 8 and Veſſels; by which Method, 1 


„ we ſhall beget much quicker and 


T 4 an Animal Machine. 
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+ if pars treated of in Authors, I thougtit 5 


| 4 ener Ideas, of the wonderful Structure 
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cf the STOMACH. 


The Intro- H E Veſſels of Sanguification and Se. 
_ cretion have been our Subject hither. þ 
ws." to, in the three preceding Chapters; where 
we conſidered them as proceeding fron |. 
their Baſis the Heart; and traced them {6 
far as to become inviſible and almoſt incon- 
ceivable ; therefore we muſt now ſupply 
that defect by Reaſon, and draw Inference 
from the former Premiſes, where our Eye 
can lead us no further, by allowing, that 
all and each of the Parts of the Body arc 
vaſcular, that is, are made up of thoſe ſaid 
Veſſels, as well the exterior as the interior 
Parts of it, to wit, the Skin, the Muſcle, 
the Membranes, and even all the Viſcera 
contained within the three Venters; and 
then we ſhall ſoon gain a plain and caly 
Idea of the whole Animal Oeconomy, as it 
were in one View. But then, ſays one, 
from whence ariſes the vaſt Differences of 
the Parts, and which, we ſee, perform ſuch 
oppoſite Offices, and bearing little or no Re- 
ſemblance to one another? This Difference 
proceeds from the various Numbers, Situa- 
tions and Magnitudes of the Fibres of thoſe 
Parts: Which always is ſufficient to account 
1 tor all thoſe Differences that occur: For 
[i ps Inſtance; 
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1 Of the STOMACH: 
Finſtance, we ſee, that ſome parts of the 
Body have many and ſtrong Fibres, and 
others but few and weak ones, and but 


running in one Direction, and fome in ano- 
ther; ſome have theſe conſtituting Fibres 
of large Diameters, whilſt other parts have 


Ack the curious and inquiſitive Perſons: 
The Cauſe then is, from the firſt Stamen 
or Delineation of the Parts, when firſt 
formed by God in Adam, and the conti- 


Rand different velocity of the Blood, where- 
yith it arrives at theſe different parts of the 
Body, beating in, as it were, thoſe nutriti- 
pus Atoms, as ſo many Wedges, between the 
Wnterſtices and Vacuities of the Fibres; there- 


ſo much the ſtronger, as they have the 
greater quantity of Matter compreſled in 
little and ſmaller Bounds; thence the Brain, 
Eyes and Teſticles are the fineſt Parts of 
the Body, and have their Nerves the leaſt 
guarded; I mean, the two latter; which 


oft in Texture. : boy 

Thus much as Introductory to our De- 

ſeription of the Viſcera; which we con- 
5 3 ſider, 


tightly interwoven ; ſome parts have them 


Wing Cauſe is the force of the Heart, 


Wy preſſing them cloſer, and making them 


are therefore moſt acute in Feeling, and 
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them very fine and narrow; and thus, from en. 
theſe and ſuch like Circumſtances, all the tbe diff. 
many differences of parts naturally pro- Pass fh 
reed. But what is the Cauſe of all this? 
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ſider, as ſo many Apendages of the Heul i 
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and its Veſſels depoſited or placed at u 


The Sto- 


mach, its 
Texture, 


Situation 
and Uſe. 


tain Diſtances from it, to ſeparate and n 
pare ſuch Liquors as are neceſſary for tb | 


I 5 4 
| 


IO of the whole Bod » to keep up a =. 


continue the Motion of the Heart, u 
whom it receives its own';* fo making Wii 
Perpetuum Mobile within us till Death pul 
We begin then next with the Veſſels of ir 
geſtion and Chylifieation: And firſt oft 
Stomach. The Stomach, as every one knowl 
is a large hollow Bowel, made up of nu 
Fibres of various Directions and Strengu 


ſerving to receive, embrace and retain i 


the Peritonæum, pretty thick and (tron 


maſticated Food, to be farther 


Tineture, fit to paſs the lacteal Veſſcl, ſil 
_ recruiting what was loſt, and for the Nai 


teſtines ſurrounding it, to keep it in mag 


comminuted, in order to yield a moſt fl 


riſhment of the whole Body. It is uſual 
ſituated in the lower Venter, for the A 
tance of the Motion of the Diapbraui 
and Muſcles of the Belly, and of the 


warmth and to aſſiſt it in its Office. Mt 
Subſtance of the Stomach is alſo threefiiſt 
Its external Coat it hath in common fra 


w- 2 I bh of) 


i 
The ſecond is Muſcular, conſiſting, ſont 
what like the Heart, of ſtrong Fibres of ui 

rious Directions, which, by their joint AW 
tions, draw the fides of the Stomach al: 


5 
S S005 8 


: of the STOMACH. 
gi two Extremities towardsitsmiddle,there- 


or the expulſion of its Contents, when 
| 15 to be extruded. The firſt Order 'of theſe 
nuſcular Fibres are ſtreight, and extended 


1 L won the upper part of the Stomach, and 


n their Action render it ſhorter. T he ſe- 
pu cond Order are Circular, and compaſs it 


13 joht Angles, and in their Action brace it 
| to . The third ſort are oblique, ſur- 
Sounding the left Orifice of the Stomach, 
nt $called « Cardiac, and ſerve to draw the 
gu right Orifice towards it, whereby they al- 

ſo. conſtringe the laſt, and dilate the for- 
er; ; ſo that no Aliment can find any paſ- 
ge through the Pylorus, when all theſe 

£ Fe are together e The beſt 

Nuts of which may be ſeen excellently well 


5 ks neceſſary it ſhould be, to throw out any 
utful Body that by "chance might be 
= Mana before it goes further into 
Body to do more Miſchief. This 
a 1 e is much larger than the reſt, be- 
wh Ing full of Plaits and Wrinkles, the better 
ſomſto retain and comminute the Food, that it 
of nay not directly flip out of it. Lo theſe 
t Meme add or reckon a fourth Coat, con- 
h 1 uns of ſhort Fibres, ſtanding perpend- 

_ cular 
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$y making an equal Contraction and Preſſure 


d, cutting or interſecting the former at 


iſ F done, in Dr. Villiss Works. The third vid Willis 


: . or Coat is Nervous, and thin, eee 


nd therefore exquiſite in Feeling, which it pr 
u. P. 15. 
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cular on the laſt Coat, which forms the 5 
14 downy or velvet-like Surface on the in. N 
I fide of the Stomach ; but 1 rather tak 
1 this lining to be .no diſtin one of itſelf 
ill but to proceed from the Orifices or Extre 1 
mities ofthe Excretory Ducks of the Gland I 
that are plentiful in the nervous Coat d 
the Stomach, which ſtand up in a gre 
Number, and are deſigned for great U, 
4 to defend the nervous Membrane unde 
. them, from irritation every Minute bj 
43 ſharp Liquors or ſolid Bodies; and like 
wiſe to retard and detain the uſeful Slim 
or Mucus, from paſſing away too ſoon, «| 
long with the Aliments, out of the Sto 4 
Tl mach; and ſomewhat to alliſt the Stomad L 
=_ to reſtore itſelf to its uſual Bounds, bil 
[4 their natural Elaſticity, they being ven 
1 ſhort and thick, when that is much diſtend 
= ed; the Reaſon of which, I think, "_ 4 
one knows. £ 

Its Blood» The Stomach, as was ſaid before, receive] 
 Velled. Arteries from the Celiac, and ſends re e 
markable Veins to the Porta, viz. the G 

trick, the right and left Gaftroepiplois andy 

Py 22 Branch; beſides another called th 

Pas breve, which enters the ſpienic Branch, 
immediately under the Coat of the Vent! 

cle, derived from the Peritonæum. | 
Its Nerves. Its Nerves it hath from the eighth Par. 
or Par Vagum, each of which, dividing it 

to two Branches, the exterior and f 

on 
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of the STOMACH. 


1 p I For, with their many Diviſions, upon the 
» {upper Orifice, a fine Plexus, whence pro- 
ebeds the great ſympathy betwixt the Sto- 
mach, Heart and Head, the three prinoipal 
i Parts of the Animal. 

The Stomach hath two Orifices; the 
4 Eisbt is called Pylorus, and is lower than 


| Ss raiſed higher than the other, on purpoſe 
0 continue the Aliments a ſufficient time in 
be Ventricle, which otherwiſe would paſs 
eon through it, without ſtaying long e- 
im pough by the Way. 


The Uſe and proper Action of the Sto- be bi of 


theStomach 


| j he left, when empty; but, when full, it 


suf ach is Digeſtion; which is no more than , for Pi. 
ac comminution or ſeparation of the Parts of ection, 


vibe Aliment, into ſuch fine Particles as are form 8 


ven 4 ſt to enter the Lacteal Veſſels, and to cir- 


end- 


N 4 


at it is 4 kind of natural Putrefaction, 


eie We Moleculæ, of which our Food is compo- 
re- 1 d, are broken and diſſolved. And this is 
G $rought about not by one ſingle Cauſe a- 
; andfMone, but by ſeveral concurring together ; 


u firſt by the Fluids moiſtening the Ali 
anch Pents, after the Teeth have done their 


ent- Part, the power of which, to divide aſun- 


ger the ſolid Parts of the Fluid, is c- 
PairMident in a Rope with a large W eight 
ginnt one end, and fixed to a Point by 
ria e e other, and Water applied to the 
Wh | H Rope 
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Qulate along with the Maſs of Blood; fo 
arb) the Coheſion of all the lit- 
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78 of the STOMACH," 


Rope with a Spunge, which will make f 

even raiſe a moſt confiderable Reſiſtance 1 

for the Particles of Water entring ce 

Pores of the Rope, like ſo many Wedge 

which will encreaſe its Thickneſs, and cou 
ſequently ſhorten its Length; and ſo ti 

Weight muſt be elevated; and this fait; 

force is greatly encreaſed by the Inpeturi 

receives from the heat of the Stomach. Tiſh 

theſe Cauſes we muſt add, the Motion of tk 

Stomach itſelf, which is computed to amom 

to many Pounds weight; and likewiſe N 

Action of the Diaphragma, and the Muſcyliſ 

of the Belly, which contribute no ſmall na 

ter towards this diviſion of Parts of tit 

Food in the Ventricle. But beyond 4 

the rarefaction of the Air, contained among 

the Particles of the Aliments, and what i 

wrought into them by Maſtication, is th 

chief Cauſe, together with the heat of ti 

Stomach, of Concoction; which can ealilfa 

diſſolve and comminute the Maſs, in fine ſil 

Parts, fit to make that Tin&ure whit 

we call Chyle. But more of this, what 

we treat of Fluids proper to the $6 

mach, in our ſecond Part. 

Hunger. But here we muſt not paſs by a 10 
what, ug table Phenomenon belonging to this P: 
OW caui- | . . 

dd. and more particularly to the Solids 

namely, Hunger; by which we are 4 

quainted with the need we ſtand in Oi 

more Food and Refreſhment, - wit 

1 5 WG 


1 Of the STOMACH. 
t Which warning and timely notice we 


gould be oſten endangered by our own 


Negligence. What Hunger is in effect, 


pk it; namely, a deſire of Food; but what 
baſs, that Deſire, hath been variouſly 
Wiſputed amongſt the Philoſophers, till 
ne new Method of enquiring into ſuch 
Fubjects hath opened a Door to Know- 
edge, that lay always hid before, for 
Want of taking a right Method of diſ- 
Peering it; for ſome of the Antients, 
Whought it proceeded from acid Juices in 
e empty Stomach ; and ſome from an 


a ſome again from a Fermentation oc- 
Wihoned by the Spittle or Saliva, toge- 
der with ſome Salt or indigeſted Acids 
bering to the Coats of the Stomach, 


e 


* 


* 4d = 4 
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all araceifas and Helmonts Archæus are 
Wtcrly falſe and erroneous. 


trvous Coat of the Stomach, exciting in 
Mind a deſire of Food, cauſed by the 
tual Friction of its two ſides one a- 


grinding Mill) which when unguarded 
Aliments, miſaffe& the Nervous Coat; 
oF which reaſon the Stomach is better 
acked with them than moſt Parts of the 
hoody, on purpoſe for this Intention. And 
ag 5 H 2 that 


Where -are none but can give an account 


action or ſucking of the empty Parts; 


ben empty; all which, together with 


7s 


[Hunger then is a painful Senſation on the Hunger, a 
grating of 
the ſides of 
the Sto- 
mach one 
againſt a- 


linſt the other (like the two Stones of nother. | 
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How ea Again, a further Proof of this H 


ing ſudden- | ON . I 
Iy cefreſhes. theſis we have from faſting too long $4 


that this is the true Cauſe of Hunge 


that, in ſuch Caſes, clog its inner Sul 


accounted for by this Theory; whidii 
aſter this manner. The Stomach hui 
ing continued its periſtaltick Motion 


| hauſted, whence it muſt ſuffer a Rela 
tion, the Nerves being not turgid enoun 


ther, we may here perceive the Reit 
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is confirmed by ſeyeral Proofs; for Sa. 
va, that is depraved by Salivation, Seo 
butick Cafes and the like, ſpoils the Ap 
petite, by prolonging Digeſtion, and wiſh 
weakening and relaxing the Elaſtick T7 
of the Fibres of the Stomach ; beſides Ni 
great quantity of Slur and viſcid Mattel 


face, and take off the force of Fricta £ 


where, at laſt, that Hunger which bei 
was ſo urging, ſhall, if not relaxed will 
Food, go quite off; which may cafily i: 


* 


2 
8 


2 7 
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3s 


. 


long time, the Spirits are at the laſt «i 


Ta 
. 


o . of . 
with Spirits, as before; wherefore ti 


grating Motion muſt of neceſſity cel 
for a while, and the Appetite thus 
off; and as one Cauſe depends on 1 


of the ſo ſudden Refreſhment, that tollox 
the taking of Food, when one is excett 
ingly an hungered, when, as it is uttet 
impoſſible, for any part of it, how f 
ſoecver, to have entered the Blood in 


ſhort a time, ſo as to have cauſed 1 
5 ſud 
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3 


: audden and ſo remarkable Refreſhment, 

ad Alteration; and therefore it muſt 
Wprocecd from the ſudden removal of the 

Wormer Pain, and the pleaſant Senſation 

It raiſes on the Nervous Coat of the 

Wtomach, which cauſes a general Laxity 

ta pf the whole Nervous Syſtem, and a fine 
entle Ovation of the Nervous Fluid, which 

Ws Pleaſure it ſelf ; as we thall ſhew when 

e come to ſpeak of that Fluid. 

oo This alſo brings us to a better under- Why faiat- 

Winding of the Reaſon, why Food being mine ; 
een, when one hath over faſted, it will ßemmenr. 


5 


% 


by 


Wauſe, eſpecially in weak Perſons, ſadden 
ia antings; which is thus. The Stomach 
ing ground it ſelf tired, that is, conſumed 
on e Spirits faſter, than the Glands of the 
ain anſwering to thoſe Nerves, namely 
ue eighth Pair, can ſupply it, of neceſſity 
cares greatly, and Hunger goes off; 
upon ſudden eating the Refreſhment is 
great, that the Ovation of the Spirits is 
 {trong, as to cut off their neceſſary Sup- 
ly to the Heart, which hath its Nerves 
dm tne ſame Pair; and therefore its Mo- 
on remits; the Pulſe becomes weak; the 
lood moves not by Pulſes, as before, but 
ly by its own Motion ; therefore the 
vous Liquor is not produced from the 
ran; wherefore its Motion almoſt ſtops, and 
unting directly enſues : All which Symp- 
us continue, till enough of nervous Li- 


43 | quor 
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Canine 
Hunger. 
how cu- 
red, 


Fluids. 


bitter and vitriolick Medicines will ret 
it when loſt; which can no ways be al 


ting thoſe. ſuppoſed Acids, which 8 
thought by ſome to be the Cauſe! 


nervous Membrane, thereby taking off mi 


other. Several more ſuch like Argumed 
I could bring, but have a natural Averlt 
to tediouſneſs upon rhis Occaſion, ſo iu 


Reader. 


Of the STOMACH. 


quor is s afreſh ſecreted, to fill the ei old 
Pair of Nerves, to ſet the Heart and 9 
mach in their uſual Motion again. Hey 
likewiſe, we ſee the Cauſe of Faintings j 
ſome People after Bleeding, upon ſudd 
News, too much Laughter, long tickly 
and-the like, which would be too long ht 
to mention ; therefore I refer them to th 


In Fevers likewiſe, from the ſame Lat 
of the Stomach it is, that they want an 
petite; and for this Reaſon alſo, that 


cable to the Ferment of the Saliva, |. 1 
this Theory laid down; and even in 
Diſeaſe called the Canine Hunger, wit 
Oyl is ſerviceable, it is not by blu 
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Hunger, ſo much as by relaxi-:g the 
rigid Fibres of the Stomach, and by ſmoul 
ing and lubricating the Surface of the int 


of the Friction of its Sides, againſt et 


not be troubleſome to my ſelf or to t 


1 
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Here 1 might proceed to account for the 
adden Merriment and Refreſhmentt hat 
0 atend⸗ drinking of a Cup of good Liquor, 
zs they call it; likewiſe for the Nature 
und Manner of the Signature, or marking 
For the Fætus in the Womb of the Mother, 
End the Cauſes of a Pica, called Longings ; 


tt as all theſe, with many more ſuch 


vous Fluid, I ſhall fully treat of them in 


1 "ny Book 'of Fluids, and conclude this 
lk Head, with one Obſervation more, to wit, 


Wo grow in the Stomach ; as Stones, Worms, 


b | Which, Bauſchius gives ſeveral Inſtances, 


; hu if I am rightly informed, who vo- 
"ited up a live Animal, that had lived 
Where fome time, of the bigneſs of ones lit- 
ple Finger, of a very ſtrange and odd Fi- 
ure, ſo that they did not know what 


| er Ppecies to reckon it of; and this hap- 


meh 
Verl 
ſha 
to | 


9 that I had not the good luck to ſee it 
1 {elf, but received it by the Information 

creditable Perſons. This puts me in 
mind of what Mr. Coats, Surgeon in 


Wand alſo, of depraved Appetites in Chil- 
dren, and Maids in the Green-Sickneſs: 


mne, belong properly to the ner- 
1 | a the ſtrange things that have been found | 
1 of Stones breeding in the Stomach. ? 


And there was a Patient in St. Thomas's; 181. 


ned a little before I was acquainted there, 
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no * even larger Animals. Of the firſt of Vid. Bau- 
chins Ephe- 


merid. Med. 


+. Ob. 


a 
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Richmond in Torkſbire, told me, wel 


fellow Pupil, at the ſaid Hoſpital, of x 
Patient of his Maſters, who had, of her r 
own accord, taken ſome live Millæpidi 
or Cheſs Buggs, into her Stomach, ſot 
ſome Diſorder, as is uſual amongſt tk 
Vulgar to do; and he affirmed to me for 
Truth, that one day, as the vomited, thy 
came out of her Stomach alive, and cray|.ſ 
ed about the Room, though ſhe had takaſ 
them many days before; and not oh 


thoſe, that ſhe had ſwallowed, came y 
again, but many more, which had bred hy 


the heat and moiſture of her Stomach; aiſ* 
this he ſaw with his Eyes, and affirms it» 
be true, being a diſcreet Gentleman, a, 


worthy to be believed. 


To conclude then, we ſee, that this 
the chief Bowel, or Machine of Digeſtion, 
as the Heart is of Circulation, and thatiÞ 
is the Origin of the Inteſtines, or they i 
continuation of it, as the Blood-Vell 
are of the Heart; for, in every thing, thy 
are alike, only the Stomach is large 
and thicker, by reaſon of its powerful Or 


tice of Concoction, though not performel 
alone, or chiefly by its Attrition, as Dt. 
Pitcairn ſeems to ſay, nor by Ferments 
tion, but by the Expanſion and Rarefadt 
on of the Air, which, by its Elaſticity, 


tears aſunder the cohcring Particles of , 0 
. Yoo 
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of th Id TESTINES. 
rod, thereby reſolving them into fine 
fi Mummy: The Power of which Air, thus 
rrified, is evident from Papin's Engine. 
whereby hard dry Bones can be reduced 
into a foft dowy Subſtance, only by put- 
{ting them into a dry Pot, cloſe ſhut, and 
placed in boyling Water. We proceed to 
| . phat becomes of it next, and view the fur- 
ther Analogy, that is between theſe Veſ- 
ls and the former. 155 i 


— 


CH AP. 


* 
_ * 0 
” ; — 
a 7 * 9 
— 4 ; | 5 « - » a 
4 , r a 


CHAP. VI. 'F 

Of th ImTzsSTINEs > 

Of the In · NH E Guts are a continuation of th : 
teſtines, | | . = 

and their Gullet and Stomach, making ar er 
Divifion. large Canal from the Pylorus to the Am, 

conſiſting of three Coats, like the other: 

The external is common, the middle nul. Wy fr 

cular, and the inner nervous. They ar WW 4 

generally divided, for diſtinction ſake, i.: , 

to ſmall Inteſtines, and great ones; a 

three of each: The ſmall ones are, tie 

Duodenum, the Fejunum, and the Ileun: 

The firſt begins at the turning of the 771 

torus, and, paſſing behind the Stomach, | 

free from the Meſentery, and hath tw 

Ducts entering it, at its lower end; the 

one from the Liver and Gall Bladder, cal. 

led Duttis communis cholidochus, and the 

other from the Pancreas, or Sweet- Bread, 

called, from the firſt Diſcovery of it, | 

Ductus Wirtzungii: It takes its Nam 

from its Length, being twelve Finger | 

breadth long; it is ſtreighter, and hath is 

Coats thicker than the other Guts, to mo- 

derate the Motion of the Aliments, as they Þ '4þ 

pak thropgh e... "= (i 

The Second is called Zejunum, or hun- 0 

gry one, becauſe it abounds moſt with] 

Lacteal Veſſels. It makes many Windep 0 
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= fromthe right {ide to the left, and back again, 
fllling all the upper part of the umbelical 
Region, and is almoſt twelve Hands 
© breadth long, very much like unto the 
third Gut, called 1/izm, only the Folds of 
its Coats are in greater Number, and near- 
er one another than thoſe of the 1/ium. 
Ihe third is the Num, almoſt as long 
again /as the former, and hath its Name 
from the place it is ſituated in, ig. within 
the Cavity of the Offa Ilia, and fills all 
the lower part of the umbelical Region, 
with many Windings and Turnings, as the 
former did the ſuperior part thereof. Its 
© Paſſage is a little narrower, and its Coats 
E thinner than thoſe of the Fejunum, till vi 
© with a Deſign of retarding the Motion of if 
the Aliments, to have all the Chyle ſepa- Jl 
med, that can be uſeful, before they de- 
ſcend to the ſecond Order of Guts, where 
they are turned into Fœces. It is this Inteſ- 
tine that falls down in Ruptures, and is the 
Seat of the Iliac Paſſion, which is occaſi- 
oned by one part of it, entering the Ca- 
| vity of the part immediately above or 
below it, like the turning in of the Fin- = 
ger of a Glove, whereby the Paſſage of itt 
the Contents are obſtructed, and Death, 

| (if timely Remedy does not take place) : 
, | <onſequentiy follo vs. 4 Deen bl 
|. The three thick Guts are the Cæcum, thickGurs, | ] | 
"| Colon, and Redlum. The firſt is about aud ther | 
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becauſe not paſſable at the other end; u 


at the ſame Orifice. Its other Extremity g. 
Is not faſtened to the Meſentery, but to th gn 


VUreters, to convey any ſerous Liquor, 7 
| Stomach, where the Food undergoes a fur: 
others again, think it to be a Store-Houſe, 3 th: 
and bring this Reaſon, becauſe it is always 
neſs of their Bodies; and becauſe, in grown 


_ Perſons, it is found altogether empty, but 


ever the Caſe is, this I think is plain, that 


Of the ImTESTINEs. 
four Fingers breadth long; it is called 6 Þ* 


that the Excrements come in, and go on Þ* ;x 


right Kidney, by means of the Peritou. 
um; whence it may be worth while, 31 
the uſe of it is not as yet rightly found FT , 
out, to enquire whether it hath any Com. 
munication, by any ſmall Tube, with te 


when one drinks too plentifully. Some i: m 
deed think, that this Gut ſerves as a ſecond We 


ther Digeſtion, to part with more Chyle, 5 be 
through the Lacteals below it 3 whilt Y 8 


for the Excrements of the Fœtus befor: I th 
Birth, to be retained in till after it is born; 


much larger in them than in adult Per- to 
ſons, in proportion to the different Big- | 
in the Fœtus full of Excrement. How- 


it was of more uſe formerly than it ö 
now, but as it is a part of the Body, it 


muſt remain, though there is an end of the t, 
uſe it was made of. But what the dire t 
_ uſe of it was in the Fœtus, is hard to ſay, p 
though I can hardly believe it, to anſwer 
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18 a Store-houſe for the Excrements of the 
[Git there being no more Excrements 
than what might be contained eaſily in the 
Guts, without ſuch a ſmall Aſſiſtance; be- 


ii Iles the Child's Food being of ſo fine and 
fluid a Nature, as not to yield much Foeces 
to be contained therein. 

Well then, ſince none of the bn A Suppo- 
ſerm to be in the right, I ſhall even ven- Sang the 


cerning the 
ture to offer my ſlender Opinion about it, uſe of the 


not ſo much affirming it to be certainly — 
true, as to excite others, to enquire more 
. 5 minutely into, or concerning it; 
one that loves Knowledge, the lack of a 
© ſingle Particular, is a great Breach, not to 
be put up with, if the Knowledge of it 
© is any ways to be attained. 
that it may ſerve as a Dicerticulum for 
the Liquor Chyle, that the Fœtus re- 
ceives in by the Mouth, as it ſwims in the 
x Fluid contained in the Amnion Membrane, 
to ſtreighten the Paſſage into the Colon, 
and to ſupport a Column of Chyle in the 
1 {mall Gut, to enter the Lacteal Veſſels, the 
| quicker and eaſier ; 
State, not having the Advantages of the Air, 
| the Motion of the Diaphragma, ad ; 
the abdominal Muſcles, and but a ſmall 
| periſtaltick Motion of the Guts themſelves, 
| to forward this Motion of the Chyle into 
therefore I ſay this Gut is 
| placed here, between the thin and thick 


ones, 


1 think then, 


the Child, in that 


for to 
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ones, exactly, at both their Extremitieʒ I hy 
to retard the Motion of the Chyle in the a 
Fcœtus downwards, and to retain it the 
longer in the ſmall ones, for the foreſau qui 
purpoſe ; and that this is ſo, ſeems to hav if 11 
ſome further Confirmation, from the Con. 
tinuation of the Gut Ilium, to the begin ir 
ning of the Colon at Right Angles ; when ] ven 
likewife may be the Reafon, why the and 
Feetus is never ſubjet to a Diarrbæi 
before Birth; but this I only ſuppoſe 
humbly fubmitting to better judgment: 
More of which hereafter. Mi 
The Coles, The Colon is the ſecond thick Gut, 
mam anf and the largeſt and the wideſt of any; [ſi 
Courſe, near half as long as the Tham, being F 
. about nine hands breadth, it beginning al 
where the Lium ends: From thence tin 
aſcends by the right Kidney, to whit 
affixed, it paſſes under the Liver, fron 
_ thence, under the bottom of the Stomach, Mi 
to the Spleen on the left fide, to which t 
is alfo faſtened; then it paſſes to the let f 
_ Kidney, and terminates at the upper part 

of the Os Sacrum in the Rectum. Now I 

the Reaſon of this long winding Courſe is JW 

to retain the Foeces, that one might not n 
always have occaſion to exonerate ; alſo to Hs 

aſſiſt Digeſtion, in ſome Meaſure, by the rt 

heat of it, about the bottom of the Sto: 

mach; and likewiſe, that the Excrement It 

might be the more powerfully: 8 
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4 b the Actions of the abdominal Muſcles, 
! land that they may be more eaſily rowled 
down: y = own Weight, and fo be 


At bh nd g of this Gut there i is a A Valve! 

Valve formed by the Production of the 

ESnnermoſt Coat o the Inteſtine. It pre- 

Events the return of the Foeces upwards, 

und like wiſe aſſiſts a little, together with 

be former Cauſes concurring, to prevent 

| b fine Chyle of the Fœtus, from flipping 

down hither, before it becomes ſolid 

enough. It hath alſo a ſtrong Ligament, 

1 out the breadth of a middle Finger, run- 

ing along its upper ſide from the Lium 

o the Rectum, which nicely ſerves to 

Wrcngthen it, againſt the great Weight 

nd Load of the Excrements, and to draw | 

Et together into Cells, the better to retain 

Ind retard its Contents from flowing out 

00 ſpeedily. And hence it is, that Fo- 

nentations with Clyſters, relieve Patients 

of ſeveral Maladies, in thoſe ſurroundin g 

2 ma 

The third and laſt thick Gut is the Rec- The third 

g „ which, deſcending in a ſtreight Line tick * 
E Pelvis or the Hollow of the Hips, deſcribed. 

in the Anus. It is about one Hands 

= and a half long. Its Coats are 

ſhicker than the former, becauſe the Baſis 

pf all the reſt. It begins at the upper Part 


f the Os Sacrum, and going ſtreight down 
is 


O— 
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Their 


They have all Arteries, as we ſaid err 
ſels. fore, from the ſuperior and inferior Mc 


Uſe. 


the Peritonæum behind, and in Men to h 
Neck of the Bladder before; whence com 


_ conſtitute the right and left Meſeraid 

and enter the Vena Porta. 

All the Inteſtines abound with Gland 
Glands and on the inſide,” which filtrate a proper 1M 


the thin Guts, than near the Stomach 


 Feeces are dry, and require moſt: Fron 


along with us, that the three ſuperior Gut 


is tyed to the Extremity of the Coch, wh 


the Sympathy between theſe Parts. It u 


much Fat about its external Side, inſte em 
of the Cawl, which does not reach fo H rt. 
down. The utmoſt Extremity of this Mn 
forms the Anus, which is kept cloſe u f 


by the Sphincter Muſcle, and ſuſpendedy(ſi 
two pair of others, which, when they i 


draw the Anus upwards ; a Relaxation e 
the inner Membrane of which Gut, is «vii 
led Procidentia Ani, which is relieved 4 


Aſtringents _ 


terick and Cœliac Arteries ; and their ven 


quor to lubricate their Cavities, and moi 
the Excrements; wherefore they are lar 
and more numerous at the Extremitics 


where there is not ſo great need for then 
but only in the thick ones, where th 


all which, together with the Liver, flow 
all the Matter evacuated in Purgings. 
And thus we ſee, to carry our Analog 


that 
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F that come immediately from the Sto- 

ach, anſwer to the Aorta; and the 

Whree inferior ones to the Vena Cava. 

1 be Lacteals ariſing from the firſt, re- 

5 g the Secretory Ducts of the 

g Arteries ; for they really are the Secretory 

INufs of the Inteſtines, 

dne Tincture from the Aliments taken 
Mn by the Mouth, juſt as they do, certain 

| Luc from the heterogeneous mixture of 

e Blood. So that we may well conclude 

With Dr. Cheyne's Fourth Propoſition, 

? Pat the Inteſtines are really a Gland, and 

; the moſt viſible one in the Body; whoſe 
W-cretory Duits are the Lacteal Veſſels, 

Wd whoſe common Conſervatory, or 
Wis, © is the Receptacle of Chyle. 


which ſeparate 
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reel, ; long to the digeſtive Province, a 
by whom the Lacteal, or milky ones, which an 
diſcovered. the Secretory Ducts of the Inteſtu 
Which ſerve to carry the Chyle to tif. 
Blood, for the Nouriſhment of the 50 

They were firſt diſcovered by C 
 Aﬀellius, Anatomiſt at Padua, in thi 
Year 1622, who named them milky Valli. 

They all ariſe from the Inteſtines, ii 

moſt of them from the Jefunum Ir 

are very numerous, and thin tranſp h 
Veſſels, their Orifices, lying hid, ol 

the downy Subſtance, or Surface of lk 
Inteſtines, are ſmaller than their Dia 

ters a little further in, on purpoſe 4 
prevent crude Matter entering the 
whereby they might become liable 
frequent Obſtructions. They are ſo ſw 

as not to be ſeen by the beſt Microſcop 

and neceſſary it is, that they ſhould 

ſo, or elſe any one knows, what wo 

be the ill Conſequence, if they were u 

They paſs with an oblique Courſe, i 

from the Guts, and then proceed ul 

wards to the Glands in the Meſente 
where, uniting in their Paſſage, . 

: | Or 
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ſborming larger Branches, which are cal- 
led the Lacteals of the firſt Order, they 
© diſcharge their Liquor into the vaſcular 
Cells of the Glands, diſperſed up and 
| _ the Meſentery, from which Glands 
Kariſe again other Lacteals of larger Size, 
hach carry the Chyle immediately into 
ie Receptacle ; theſe are called the Lac- 
Peals of the Second Order. 
The Receptacle is a little Bag, made, The Re- 
r compoſed of the Expanſion of the peer ge 
Wormer ; it lies between the deſcending and Deſ⸗- 
of Fon of the great Artery, and the Per-iption. 
Nebre of the Loins, and is biggeſt be- 
wen the Celiac and emulgent Arteries, 
Wurrounded with ſeveral veſicular Glands, 
Which empty their Lymph into it. It 
alds about an Ounce, or an Ounce and 
half, at one time in it, and was firſt 
und out by John Pecquet, a Phyſician 
Paris, in the Year 1651. It re- 
eiyes all the Chyle from the Lactcals 
he Second Order, and ſends it up 
Thoracic Duc, to enter the ſubcla- 
an Vein, 
Theſe Veſſels have many Wine Which Their 
mit the Entrance of the Chyle from 
be Guts, and hinder its Return; where- 
LE Motion forwards is not a little 
3 the bye. They are never quite 
bpty, for when there is no Chyle in 
_ they are full of Lymph, which 
1-2 always 
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trance of the Chyle into them, and þ 4 


teſtines is longer and looſer than ther 
riſtaltick Motion of the Guts, the WM 


together with other like Cauſes, , 
Chyle is protruded into the mini 
Orifices of the Lacteals, where, mei be 
with the Lymph continually flop 


it is driven forwards to the Glan 
which, by their cellular Texture, 6 
ing Parts, which force it gradually 


divided, in human Bodies, by reaſon 
their erect Poſture, into two or ti 


Of the LACTEAIL S. 
always paſſes through them to dilute gh i 
Chyle, and alſo to moiſten and keep o, 
the Lacteals, when there is no Chyle vi 
them, that their ſides may not furr, a 
adhere to one another. They riſe lik 
wiſe from the Guts, with their Mou 
obliquely upwards, for the eafier I 


which reaſon, the inner Coat of the 


forming, in the ſmall Guts, large n F 
ments of Circles, by which, with they 


tion of the Stomach, the Midriff, alli 
Muſcles of the Belly in RefſpiratinM 


and the Motion of the Meſente 


adds ſomewhat to its Motion, till it! 
rives at the Receptacle, where it is 
acted upon by the force of the Al 
emulgent Arteries, and other neighvoll 


mount the thoracic Duct, which | 9c: 
about the bigneſs of a Gooſe-quill, ot 


Branches; thereby taking off ſome f 
i 
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its Gravity, which unite again into one, 

and ae along the Gullet, whence 

It receives freſh Impulſe, it marches to 
the left ſubclavian Vein for Security, 
bere it opens at one or two Orifices, 
Which are covered with ſemicircular 
Valves, like ſo many 'Trap-Doors, that 

he Blood may ſlide over them, and the 
Chyle ſlide in under them. — 

W This Duct bath likewiſe ſeveral Valves, The Me- 
Wt ſeveral Diſtances, which keep up the 4 
WChyle, and hinders that which hathracic | 
Wnce paſſed them, from falling back again. e, 
Wt runs up the left ſide, on purpoſe for 

the Aſſiſtance it receives there, from the 
Pulſation of the great Artery, which it 
Would not enjoy on the other. It enters 
ee ſubclavian Vein more eſpecially, be- 

auſe leaſt ſubject to Chances, and be- 

aſe nearer the Heart and Lungs, 
here it is to be further prepared. This 

Duct likewiſe receives ſeveral Lymphæ- 

Iucts from the Parts around it, whereby 

pe may ſee, that the lymphatick Veſlels, „% pa. 


| „ tomical 
Choſe that would ſee more of the Cau- Pr... 


CS of the Chyle's Motion, may conſult on on the 


racquet, where they are fully treat- Chyie. * 


4 _ 7: „ P. 147. 
Thus far we have run over the moſt 
tuemarkable Particulars belonging to the 
e ackeal Veſſels, and traced the Chyle 

| E into 


re no inſignificant Parts of the Animal. quer's Ana · 
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„ Lier nn 
into the ſanguinary Veſſels; and the 
let us leave it, till we come to treat oi 
the Subſtance of this Fluid, and hen 
view again the Analogy between the; 
Veſſels of Digeſtion, and thoſe of $M 
guification; for as I ſaid before, the $9.8" 
mach is here as the Heart; the Inteſtii 
as the Arteries ; and the Lacteals as thi 


the Thoracic Duct is the common Tut 


mach, with their likeneſs and uſes, 


pal Part, the Brain, and there ſhew lit 


Secretory Ducts; with their Lymphe 


ticks coming into them, inſtead of »M-- 


ing out of them; only with theſe Di 
ferences, that they are wider and cor 


than the other, and the Secretory Du 


of the Guts are but of one ſort, as thy 


all make but one Gland; whereas thi f | 
of the other are of many Kinds. We 
carry the Compariſon a little furt 


we ſee, I ſay, they have their Tymy 


| ticks, and the Receptacle of the C 


is their Ciſtern, for the Excretory Dull 


to empty themſelves into; and laſt of ii; 


from the ſaid Ciſtern. Thus far ham 
carried our compariſon, and viewed i 
particular Veſſels of the Heart and 


rocced now to examine the other prin 


wiſe, how far this Mechaniſm will ca 
fiſt with its Conſtitution ; for from tl 
Heart, Stomach, and Brain, proceed 


the neceſſary Actions of Life and M 
TT 


c * 
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tion, their Communion and Sympathy 
being ſo very ſtrong and intimate, that 
Wthey equally partake of each others Pain 
End Pleaſures ; and in ſhort, are the three 
principal Wheels in the Animal OEco- 
Wnomy ; and if but one be hurried or diſ- 
Wturbed, the whole Fabrick will be diſor- 
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CHAP. 
Of the Brain. 


"Hp E Brain is the third princh 3 

Part, or Bowel of the Body; th r 

Feen of all our Animal Spirits, wit“ 

out which we ſhould be no better tha 
Stocks; and our fine Bodies without Wi 

them, however nice and wonderful h 
Frame may be otherwiſe, would be quit 
motionleſs, and inſer viceable to us; 

the Nerves are the immediate Organs d . 

the Soul, whoſe Union with the Body 5 

more remarkably manifeſt here, than i 

any other Part ; fo that 1 cannot dete 

mine which of all theſe three, the Heart 

the Stomach, or the Brain, hath th 
Precedence, except the Niceneſs and l. 
tricacy of the Mechaniſm of their Par 
and then the laſt gains it. : 
Its Diviſi- Its Subſtance in general, is divided ino 
on two diſtin&t Parts, or Portions, the ( 
rebrum, or Cerebellum; and thoſe agai 

into two more, 2/2. the Cortical or Ci 
ritious, and the Medullary or Nervous. 

e. meant, when we diſcourſe of the Brail 
is the largeſt of the two, and lies chiel) 
on the fore part of the Head ; the Cart 
bellum is ſmalleſt, and lies on the bach 


pal 


part thereof. They are both equally 
5 Tacdoſel within the Dura and Pia 
6 Membranes, which guard their fine and 
Eft Subſtance from thoſe Injuries, their 
tender texture Subjects them to. 
Ihe external or cortical part of the 
A Brain is, ſays Malpighius, who was the 
Pope's Phyſician, nothing but a heap of 
Wittle oval Glands, made of the Capil- 
Wary Arteries that belong to it, wk 
x us the Animal Spirits or Nervous 
Wuice, which come thither by the ſaid 
5 neries. Theſe Glands are the ſmall- 
Wit in the Body, and for very good 
Peaſon, becauſe the Fluid, by them ſe- 
Pete, is the very fineſt. 

| The cortical or glandular part of the The Uſe 
Pi is divided into two Hemiſpheres, Cons 
Va Proceſs of the Dara Mater, cal- vance of 
Y the Falx, into the right and left og 
N portion; the deſign of which is, to de- the Brain. 
ſend and ſecure the Brain from Con- 
| one on every little Occaſion, and 
o enlarge the Surface for a greater 
Number of Glands, to be placed on the 
nlide of each Lobe, which otherwiſe 
ould not have been, had the Brain 
deen one continued Sphere. And for 
his Reaſon alſo it is, that the Brain 
eech ſo many Circumvolutions, reſem- 
ing the windings of the ſmall Guts. 


ap" the Middle of it is, the Egg 
paſt | 


S, 
ah 


all, 
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of the medullary Subſtance, or of E 
Nerves, which are a heap of fine whit | 
Fibres that run in parallel I. ines, au] 
are no more than the Secretory Du; 
of the foreſaid Glandular Subſtance q 
the Brain, ſerving to convey the A 
nimal Liquor to all the Nerves, to x 
diſtributed over the whole. And thu 
we ſee, the Brain is only a Glandu 
| Subſtance, whoſe Mechaniſm is ſons; 
what like unto the other Viſcera, c 
cepting ſome particular Circumſtancy WR... 
of its own, which we ſhall examine 1 
What follows. 3 3 
TheGlands The cineritious part of the Brain, 
oftheBrain, ſay, is but a cluſter of very fine nk Y 
' oral f. nute oval Glands; Oval, becauſe thu 4 
gue Figure contains moſt convolutions with. 
out preſſing too much on one another; 
and ſmall Diameters they are of, be 
ED cauſe the Liquor to be ſecreted, is vi... 
VM parts of the ſmalleſt Size, and they MW 
| many in Number, becauſe of great «MW: 
vice to the Body, their Liquor bein... 
uſed and waſted by every Part, wha 
a few could not ſupply the Body wil 
Spirits enough to keep it long awik 
Each ſingle Gland hath its own $ 
cretory Duct; which it ſends off a 
the inner fide, which altogether con 
tute the fibrous or medullary Subſtand 
of the Brain, and which, paſſing aloy 
L þ 
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bobt of the Cranium, forms the Me- 
ailla Spinalis, and all the Nerves of 
the Body, even to the very furtheſt 
© Extremity of them. Whence we ſee, 
z the ſame general Rule of Glands ob- 
tains here alſo by Nature, who affects 
implieity in all her Operations, and ne- 
er uſes more ways to compaſs an Ef- 
ect, when fewer will anſwer as well. 


0 it, are wreathed backwards and for- 


| 3 foyal Form. 


Wthe Pia Mater in particular, Which 
; . covers the ſingle Glands 
every where. 


>_> — —— 


u 
— 
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* 
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and the Cervical, which are wonder- 


Fall the Subſtance of the Brain, and cir- 
cumjacent Parts: Firſt with many turn- 
ings and windings on the Pia Mater, 
and at the laſt are loſt in the little 


cor ontrived "7 Nature, to break the ſtrong 


As thus the Capillary Arteries that go 


Wards, in an Oblong, to conſtitute this 


Fully intermixed and diſtributed through 


Glands of the cortical Subſtance of the 
Brain ; which turnings are purpoſely 


_ ſtream 
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They are all encloſed or guarded 
with the Dura Mater in general, which 
Efurrounds them like a Caſe; and with 


J be Veſſels of the Brain are Nerves, oe. Bloo 
WArteries and Veins ; of the firſt hereaf- the Brain, 
Ter. The Arteries are, as was before ſajdtheContri- | 


In their proper Chapter, the Carotid "©. 
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ſtream and ſwift current of the boiling 5 

Blood from ruthing too violently in 

the tender texture of the Glands, and 

to give the rarified Blood ſufficient tim 

and opportunity to attract its more groß 

Particles, before they enter the fine Sub WE 

ſtance and Nervous Ducts of the Gland 

where they would ſtop the Paſſage v 

the Nerves, and cauſe all or any d 

thoſe moſt diſmal Diſeaſes the Bran 

can be incident to; and therefore th 

Brain is placed at ſuch a diſtance fru 

the Heart, aud likewiſe the Arteris 

greatly wreathed and winded upon tht 

Pia Mater, before they enter. When. 

fore nothing can paſs into the Gland 

but what is exceeding fine, and ſmalle 
than the Diameters of the Ducts. 

The Me- The Veins of the Brain have lik: 

chaniſm of wiſe ſomething in their Mechaniſm ve 

the Veins. , | 

ry extraordinary; for they paſs not thr 

the Craninm at the ſame perforation 

or holes that the Arteries do, nor ru 

along their Sides when entered, as thej 

do through all the reſt of the Body 

by reaſon in the firſt Caſe, that tit 

Arteries, upon any great turgency 0 

the Blood, would be apt to compreh 

and ſqueeze them by their Pulſation 

gainſt the bony ſides of the Paſſage 

and ſo cauſe an Obſtruction of tit 

Blood's Motion through them; when 
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Z a ſtagnation and an extravaſaſion of it 

& would certainly follow, to the ruin of the 

hole Machine; and for the ſame Reaſon 

the Veins ariſe from the extremity of the 

& Arteries, and take another Courſe from 

them, proceeding ſtreight to diſcharge 

& themſelves into the Sinuss of the Du- 

ra Mater, which are made on purpoſe 

to receive it freely, leſt at any time 

it ſhould become a burthen to the Brain; 

and from thence it paſſes down the Ju- 

E gular Veins, Thus much of the Brain 

n general. Now let us view its Parts 

i particular, and ſee their wonderful 

& Mechaniſm and Office in reſpect of one 

E another. C 

Below the depth of all the Circumvo- eee 

13 5 cription of 

lutions of the Glandular Parts of the te parts 

| Brain, the firſt thing that appears in theo the 

Medullary Part, (for here lies the Va- 835 

riety, the former being one uniform 

Maſs or Subſtance of Glands,) under 

the Proceſs of the Dura Mater, or the 

Faix, is the Corpus Calloſum, to which 

the under part of the former adheres, 

formed by the cloſe union of the me- 

dullary Fibres on each ſide, which makes 

it firmer than the reſt, whence it takes 

its Name. It ſerves for a covering to 

the two Lateral Ventricles which lye 

directly under it, and are commonly 8 
u 
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full of Water, in thoſe who die of 5 t 
pileptickx Fits. 1 
= 7 Next to the callous Body, and d Lis 
am. realy under it ſtands the Septum I 
cidum, as a Partition to the ſaid va 
tricles, and is extended to the Forni, 
which lyes in the Bottom of theſe va 
tricles, and is thought only to be a Pn Md 
duction of the Pin Mater, which lig li 
the inſides of thoſe Ventricles. IR 
 Fornix ſeems to ſpring from the Cri 
pus Calloſum with a double Root, which 
Uniting at the other end, ſerves for! vi 
covering to the third Ventriele, what ke 
lies directly under it. 4 
The ven- Thus theſe three Ventricles are ford 
che ran, ed, but for what uſe is hard to (yh 
their Uſe. And it would be worſe than Idlend 
here to relate, the many frivolous e. 
empty Opinions of Authors about then, n 
as Store-Houſes of the Animal Spirit 
© for the purer parts of the Air Zr: 
mix therewith, through the Os Cri 
. forme, both of which are known 0 
be falſe and contrary to the frame «MF 
an Animal Body. Nor can I tell, wit 
ther the Modern Anatomiſts, aſcribe t 
them a better Uſe, in making them kei 
ceptacles or Sinks for ſuperfluous Lymphe 

and ſuch like excrementitious Juices u 
be collected in, for a diſcharge by pro- 
per Paſlages, which indeed ne a li- 


te 
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te feafible, from the Poſition of the 

& Plexus Choroides, which is made up of 

many ſmall Arteries, Veins and little 

lands, which reaches from one Late- 

Aral Ventricle to the other, and pales 

Wunder the former, above the third Ven- 

Wrricle, and alſo hinges upon the Glan- 

© duls Pinealis, and is woven about it 

like 2 Button: All which Circumſtances 

do ſeemingly ſhew, that all thoſe Glands 

Wof this Plexus, as the Pineal Gland, 

do ſeparate a Lymph into theſe Ca- 

Wvities, which is carried off again by the 

EPituitary Gland, and not by the mam- 

Emary Proceſles, and ſo through the Os 

ribriforme, which are only for the Ol- 

factory Nerves to paſs through, and are 

by them ſo filled, that nothing elf: 

Jean paſs that Way. If this be not the 

right Uſe, perhaps thoſe hollow Places, 

were only deſign d for a fence to the 

Parts contained in them; which by the 

tenderneſs of their Subſtance, and the 

Flow Motion of their Fluids, makes the 

e leaſt Preſſure or Reſiſtance extreamly 

b hurtful to them. 5 

In the Ventricles there are ſeveral OftheParts 

Re Things worth taking notice of; two in — 

ph, each of them; the Corpora Striata, Vencricles. 

[Which are the very tips of the Crura 

Medulle Oblongate; and if any part 

„ef the Brain, deſerves to be the * 
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of the Soul, I think, they do; and h 
other two are the Thalams nerorm 
Opticorum, from whence the Optic 
Nerves have their Origin. The forma 
of theſe have their internal Subſtance iſ 
made up of fine white Srriæ and ſtreaks he 
perhaps of a double Direction; the Sex 
of the- Memory: 4 © 08 

The third Under theſe, covered by the Form il 

5 3 lies the third Ventricle; which is ui 

little chinck formed by the Crura Mer: 
dulle Oblongate, where there is a hol 
that paſſes down to the Pituitary Gl 
through the Infundibulum or Funnel 
which lies directly under this ſmall 
' Paſſage, which is a ſmall Conduit, made 
of the medullary Subſtance, covered, 
as all the parts are, with the Pig 

Mater, and pierces the Dura Mata, 

at the baſis of the Skull, and ſinks into 

the Subſtance of the Pituitary Gland, 
which is ſituated in the Sella Turcich 
to convey into it, the Liquor thit 
diſtils from the former Ventricles. 
In the hinder part of this Ventrick 
there is alſo another ſmall hole or pet- 
foration, called the Anus, which opens 
into the fourth Ventricle, which be- 
longs to the Cerebellum, in the uppt! 
part of which lies the Glandula Ft 
nealis, about the bigneſs of a Pea, ſup 
poſed by the Antients to be the _ 
* 5 | el 
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Wy. It is fixed to the Nates, which lie 
Winder it, and by their Protuberances 


| Pehind there are two more prominences 
7 the ſame Figure, but a little leſs, 
Ralled the Teſter; which difference, in 
ſecſpect of the Bigneſs, is more remark- 
Wlc in Brutes than Men, and which 
Wre in Men much bigger, in Fools and 


eat of the Soul, but in reality is of no 
ore uſe than other Glands of the Bo- 


7 7 that hole called the Anus; and 
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Waturals, than in others, as Dr. Willis vid. Dr. 


cerves, who gives an excellent Cut Coe 
them in his Anatomy of the Brain. Cap. 4. "i 


Lymphatick Glands, to purge the Ani- 
al Spirits of their more ſerous Parts, 
ore they enter the Nerves. For which 
ſon Calves, whoſe Spirits are very 


ndWatry, and their texture ſoft, have them 
gelt, whereas Lions and ſuch hot 
hat Wreatures, need them not fo big. And 


ice 


XI 4 


at Stones have been found herein, and 
e Animal Operations in the mean 


- bile never diſturbed: As both Sylorus 


be⸗ d Reyner de Gragf do write. 
perf But to proceed, the Pallage or Con- 
Pit, which reaches from the Anus 
bt 8 the fourth Ventricle in the Cere- 
ſual K bellum, 
Seal 


hat confirms this thing more ſtill is, 


They are all covered with a fine Net of Tab. 4. 
od Veſſels, which ſhews them to be 
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bellum, lies in that part of the MI 
dulla Oblongata, which is betwixt Mt 
Cerebrum and the Cerebellum, calls 
the Iſthmus, the upper part of wh 
is called Falvula Major : It is of am i 
dullary Subſtance, and ſerves to kei 
the Lymph from falling out above this 
Nerves in the baſis of the Skull. TA 
being all the remarkable parts of tlic 
Cerebrum, we examine next thoſe of til 
Cerebellum. | . 


- Of thece- This is not ſo big by far as fh 5 N 
r*6ellm, former, but conſiſts of the like cortu 


and ue. and medullary Subſtances, only its wi 


perficies makes not thoſe turnings alli 
windings as the other; but its fol 
ings are ſtreight, and form large Si 
ments of Circles, like edges of Pla, 
laid one upon another, which are la 
eſt in the middle, where the Subſeu 
of the Cerebel/t is thickeſt. The med 
lary part of it, as it approaches thi 
Medulla Oblongata, gathers togetha 
and then divides into two Bundt 
which are joined to the two fides i 
the ſaid Medulla Oblongata, leaving 
ſmall opening, where they are divide 
called the fourth Ventricle, and its fi 
ther end, from its reſemblance, is cal 
Calamus Scriptorius, which is wa 3 
lined with many ſmall Blood Velen 
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bor the aboveſaid uſe. As for a g= 
ther Deſcription, I think it needleſs, 
Band would be at the leaſt, but very 
Itedious and imperfect, no account be- 
Jing able to repreſent Ideas of them to 
thoſe that never ſaw them, how exact 
ever it might be given; beſides that, 
Authors have multiplied ſo many Names 
or minute parts, that without ocular 
| L nformation, the Memory cannot well 
retain them ; as the Proceſſus Annula- 
Wis, Pons I: arellii 1, Corpora Pyramida- 
his and Olicaria, with the reſt of them, 
rhich upon turning up the Brain may 
1 be ſeen, but their uſes are not well 
Known. 
8 Then the Medulla Oblongata, paſs- Of the 
out of the Skull covered imme- 8 
* P 0 with the Pia Mater, which 
ww divides along down the Middle, 
Pom the firſt meeting of the Crura, 
t | o the Extremity of it, at the Os Sa- 
um, in the manner of a Partition. 
WW) hence it is, that the Motion and Sen- 
ation, of one fide alone, may be de- 
roged by a Palſy, whilſt the other 
Ide remains free. It alſo hath a ſtrong 
oat from the Dara Mater, which ad- 
eres cloſe to the other, and not looſe- 
y and at a diſtance, as in the Skull. 
CCC It 
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The big- 


neſs of the; h 
Braite cone it larger in Men, than any other A 


ſidered. 


ſa 


which other Animals do not; for wid 


we ſhall diet moſtly upon ſuch Fo 


pureneſs of the Animal Spirits, whit 
without a prodigious number of Glan 
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It hath a third Coat from the Tio Wt 
ments of the PYertebre of the Spine 
all for its better Security, againſt ay 
accident that might befal it in its of 4 
ge. 


As to the bigneſs of the Brain, iſ 
mal, in proportion to the bigneſs of H 
Body, it exceeding the Brain of an MM 
lephant's in Quantity, and double ter 


weight of that of an Ox, its Weiz 4 
generally weighing four or five Pound 


though a Sparrow is a Creature «i 


ceeding us for bulk of Brains, in profit 


portion to its Body; wherefore it 
that they are ſo ſalacious and ſi 
active Creatures. The Reaſon of ol 
Brains being ſo large is, becauſe wil: 
have a greater call for Animal Spirit 


upon the account of the great conſump 


tion we make by our Reaſon, wia 
occalions us to uſe them ſeveral wal 


reaſon Nature hath ordered it ſo, ti 
as abounds with more volatile Pa 


than theirs does. But the natural al 
mechanical Reaſon is, becauſe of i 


| 
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bod. * | 
proportion to the other Fluids of the 
Body, and conſequently we muſt be 


obliged to fleep oftner, which would 
be highly inconvenient for many Rea- 


» 2 > uu 2 


pen; and this is the true Reaſon of 
the great bulk of the Brain. Beſides, 
another ill conſequence would follow 
rom a ſmaller Brain; for there would 


bey are the Excretory Dutts of the 
lands, and ariſe from under the mid- 
Wl: or inner fide of each convolution 
them, and by which, by the bye, is 
Wertainly the beſt Mechaniſm for them 
ſo 2 free exit and Paſſage to the Me- 


rt: 
m % Oblongata; for by that means 


hol 
TY 
n landular part of the Brain been one 
een plain covering, or one continued 
obſtance, it would have been impoſſi- 
le for all theſe medullary Fibres to 
have paſſed from them, without Danger 
and Confuſion, eſpecially as they ap- 
roach near one another, as they re- 


Pa 
L ant 
i 
y hid 
land 


1  Comga's 


| . ſeparate much of them from the 
Blood, they would bear but a ſmall 


Sons, if no worſe Effects were to hap- 


pot be Nerves enough for the whole 
ody without them; in as much as 


Whey lie parallel without croſſing or 
Welling upon one another; for had the 


de from the Circumference toward the 
enter; which muſt be attended with 
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Cyma's and all other Diſeaſes of | 
Brain: Which places are certainly th 
ſeat of thoſe Diſtempers, whatever th [7 


proximate Cauſes may be. 


To conclude then this Chapter, whid E 


I have been the longer upon, by re 


fon of the many Varieties, which ſhenſMd 


wk ah SEE A 
E . LETT SW „ 2 2 I. : * 
ö e l 


m3 


e 
SS. — > 


themſelves herein, I laſtly obſerve u I 
you, that the Brain, according to t f 


wonted courſe. and ceconomy of Ne 


ture, is a large conglomerate G0 
the medullary part of which is only th £ 
Excretory Dutts of the fame, Wh 
are the origin of all the Nerves, eval 


to the extremity of the Spinal Ma. 


row, ſending off Branches to all tle 
parts of the Body, by the way, fwM 
Senſation, Motion and Nutrition; «Me 
which we ſhall ſpeak at large in th 5 


Chapter of Fluids. 


Why the But one thing remains very ſtrange 
no ſenſe of ſtill, that is, why the Brain, which z . 
Feeling. the fountain of all Senſation, is it fei di 
Wolly without any. The Reaſon d Bin 
which may be, becauſe the Glands then-Wou 


ſelves are too ſoft and pappy to cauſe 


the neceſſary ovation or undulation ni 


the Nervous Liquor to the Senſoriun, 


or elſe from the many windings and 


circumvolutions of their Ducts, which 


breaks the rebounding Moticn of the 


Animal , 


i of the BRAIN. 4133 
Animal Fluid, by the many angles it 
makes in them; or perhaps from the 
courſe of the Liquor itſelf in the 
lands, being contrary to that of the 
other parts, and fo miſſes or paſſes by 

the Senſorium, without rubbing the Bo- 

dy of it, which feems to me the moſt 
likely Caſe, and which I ſhall further 

ſhew in my Chapter of Feeling, 
And finally, as to the uſe of the Ce- The Ce- 
rebellum, it is by Nature deſigned to dc, its 
upply the internal parts of the Body 5 


with . 8: the other does the ex- 


- 


ternal ; che Brain, without it, not being 
Marge enough to fuffice ; wherefore it is 
placed in the back part of the Head, 
ſeparated from the Cerebrum, by a tranſ- 
wverſe Septum, which in Brutes is bony, 
Eto prevent their preſſing too hard up- 
on one another, and frequent concuſ- 
ſions upon every little occaſion. And 
thus we ſee the Cerebell is an Appen- 
dix to the Brain, to ſeparate Spirits for 
involuntary Motions, as Dr. Vallis ſays, 
em but not the Seat of Memory, as ſome 
zue think; for that, with all the other A- 
animal Functions, is performed in the 
m Brain only; either in the Corpora Stria- 
and ta, or in the Septum Lucidum ; the laſt 
hic of which, by its ſafe ſituation in the very 
the middle of the Brain, ſurrounded with 
R K 4 all, 
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all, and every part of it, ſeems a lit + -/ 
to ſpeak for its being the Seat of te 
Soul; the ſmallneſs of it being no A. - 
gument againſt it, nor even its ſimpl. ſe 
city; and as for its ſingularity, thy 
gives it on our fide ; for, excepting thi; MW 
there are Pairs of all the reſt, 
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40 H A p. X. 
of the N E R VES. 


uE Nerves of the Body are all ſo 
] many Organs of Motion, Senſa- 
— and Nutrition; each being a Bun- 
dle of hollow Fibres, of exceeding ſmall 
Diameters, one ſingle Hair being as big 
Bas a hundred of them. They all riſe 
rom the Brain and Cerebell, and are a 
Continuation of the Medullary Parts 
of them, and are covered with the 
Pia and Dura Mater: The firſt of 
hich, is a proper Coat to each, and 
F Every Film of a Nerve, and the Dura 
{Water is a common Coat, and covers 
þ whole Bundle of the other, and com- 
; only goes by the Name of one Nerve ; 
Fhereas they conſiſt of Thouſands. 
| The Nerves, in their Pallage, gene- Why the 
pally lie very near the Arteries ; the —_ 
jaſon of which is, that the Animal Spi- Courſe of 
W's may be kept warm, and aſſiſted for- * 
vards in their Motion, by the Heat 
Dad pulſations of them; for as the Mo- 
on of the Blood is exceeding quick, ſo 
ontrary to that, the Motion of the ner- 
ous Fluid is exceeding {low ; the reaſon 
which we ſhall ſhew when we ſpeak 
df that Fluid. Again, 
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How the Again, the Nerves when they py; | 

8 with or ſend off any of their Brandy » 
why at 6 they do it at very acute Angles, that they 

— may, as much as poſſible, go the ſho: 

| eſt way to the Parts they are &%M 

ſigned for. And here we muſt explyn iſ 

what is meant by the branching of 

Nerve: In which caſe the Subſtance offi 

the main Trunk of that Nerve is wiſh 

rent or divided, but only a certain N 

ber of Fibres, which before made pu 

of the thickneſs encloſed under the DW 

ra Mater Membrane, are parted fra 

the reſt, and are again ſubdivided, i 

they enter their reſpective parts of ti! 

Body; juſt like the Branchings of T 

where the ligneous Fibres, that riſe u 

the Root, are continued all the wii 
through the Trunk, till they perfor 

the cortical Covering, and ſo divide thi 

main Trunk into many leſſer ones, at 

they again into lefler ones ſtill, wal 

other Extremities are all ſingly diſtin 

in the Root; ſomewhat like unto ti 

is the Caſe in the branching of f 

Nerves, which all ariſe from the M 

dullary Subſtance of the Brain, tit 
approaching one another, form a mi 

Trunk under one common Co 

ing, which is perforated a little i 

ther, to give way to the — om 

1 | | wilt + 
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N 1 hich are called leſſer Nerves, and 
have all their other Extremities di- 
int in the Medullary part of the 
brain; ſo that when one end of them 


1 cted by a ſingle Object, it is 
nWpreſently perceived at the other; where 

ie Soul fits in the Septum Luci 
, like a Maſter Organiſt, and im- 

u vediately diſcovers which, and how each 
wrganical Fibre was moved. Thus much 

We [1 general. „% nar ar. 1 

Dye The Nerves in particular are reckon- of ne 
a d forty Pairs; ten of which come im- Nerves in 
„edistely out of the Skull, from the?" 
U beadulla Oblongata, and thirty out of the 

re ith, from between the Fertebræ. The 
farmer are weaker and ſofter than the 


ui cond, becauſe they ſerve only the four 
ortiicnſes and Fiſcora, and conſequently 


e He not ſo much occaſion for being fo 
, "Mrong and hard, as the other thirty Pair, 
widWhich ſerve both tor ſtrong Senſation and 
iſtu lotion. They have equally their Co- 
o N erings from the Pia and Dura Mater: 
{ rom this laſt it is, that there is ſuch 
e Mw firict Sympathy, between different 
theWerves, when either are affected; as 
mier Inſtance, in the Stone in the Kid- 
ovfeys; the Pain there, draws the Sto- 
e ech into conſent, and cauſes violent 
znchWomitings ; for by the nervous Liquor 
While K | being 
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140 Of te NERVE Ss. ; 
being ſtopped by the Pain, it reboun 
back to the Fountain, where it likewit 
ſtops the Motion of that in the Nerw | 
of the Stomach, and ſo cauſes ſuch u 
olent Motions as Vomitings. Thus au 
it is in Women when breeding, eſpen 
ally of the firſt Child; which is oc, 
ſioned by the Diſtenſion of the Wonz ; 
and a Preſſure thereby made upon t|M 
Nerves thereof, which ſtops their pre 
greſſive Motion, and ſo occaſioning 
Plethora, which rebounds on the c 
mon Senſory in the Brain, whereby tM 
| Nerves of the Stomach partake of ti 
ſame Effect, in ſome meaſure, which er 
cites ſtrong Vomitings, the Nerves dM 
it being fuller of nervous Juice than wi 
is neceſſary for its own free Motion; 
which is the reverſe in Faintings, occak 
oned for want of a due Quantity of Sill 
rits flowing into their Nerves ; eitht 
Extreme cauſing a diſorderly Afﬀeio 
But this is launching too far into ti 
Subject of my Second Diſcourſe, at 

| STlmes: ˙ : 
The Me ſhall proceed to a curſory Di 
_ Nerves courſe, or Deſcription of the ten P 
within theof Nerves, that immediately proceed fru 
Skull the Medulla Oblongata, within ti 
skull, which is the following. II 
firſt Pair are the olfactory, or __ S 
Nerd 
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ENerves, which ariſe from the Extremi- 
ties of the Corpora Striata, and paſſing 
through the little holes of the Os Cribri- 

i forme, are ſpread on the Membrane 
which covers all the ſpongy Bones 
ef the Noſe. They are very ſoft and 
{hollow, wherefore ſome have denied 
hem the uſe of ſmelling, but without 
Reaſon; for it is neceſſary they ſhould 
he very open, as well as ſoft and moiſt, 
be better to receive and retain the 
Wine odoriferous Atoms that arrive at 

The ſecond Pair are the optick, or of the 
eres for ſeeing, which ariſe partly Nera, 
From the Tips of the Corpora Striata, 
Ind from the Thalami Nervorum Opti- 
un ram; which laſt they almoſt embrace; 
cal-Wrom whence, paſſing along, they ap- 
proach one another, and unite above 
he Cella Turcica, (from whence, as 
ome think, proceeds the Reaſon why 
de ſee Bodies ſingle with two Eyes, 
Which we ſhall examine hereafter) then 
lviding again, they paſs through the 
premoſt holes of the Os Sphanoides 
nto the Orbit, where, piercing the 
lobe of the Eye, on the inſide of their 
Ibres, they are ſpread on the vitrious 
amour, and conſtitute there, the fine 
W\e/ina, which is the Seat of Viſion. 
 _ 1 
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143 of th NRER VAS. 
Here obſerve, that the optick Ne 


enters the Globe of the Eye, not at h 
Axis, but at one fide of it, becauſe yiiſh 
Viſion is loſt of thoſe Rayes that fall 
thereon, as may be experienced, by fi 
ing three Objects, as for Inſtance, thy 
pieces of Paper, on a Wall, and wif 
ſtanding at a certain Diſtance, and ſw 
ting one Eye, two only will be ſal 
the Rays of the third, falling upon ti 
Entrance of the optick Nerve, is the 
| wholly loſt, without any Senfatin 
But more of this when we come to tre 
of the Eye. Ho: 

of the The third Pair are called the Mom 
demo Of the Eyes, and ariſe from the Med 
the Eyes. Ia Oblongata, on each fide of the Ini 
fundibulum, and paſſing through til; 
Foramina Lacera, of the Sphænod 
Bone, they ſend forth a Branch, whid 
with a Branch of the fifth Pair, forms an 
markable Plexus, from whence proc 
ſeveral Twigs which embrace the optid 
Nerves, and are ſpent on the Coats 
the Eyes, and ſend off Branches to t 
attollent Muſcles, depriment and obliq 
Minores of the Ball of the Eye, 
Of the Fa-. The fourth Pair are the Pathetid 
_ teticks they are ſmalleſt and moſt inconſ{iderabliia 
ſerving only the greater oblique Muſcihej 
of the Eyes, upon which they are wi & 
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| of the NERNES. 142 
I ? y ſpent. They ariſe from a ſmall Medul- 
N 


Yary Cord, which is behind the Teſtes; 
Shence they go down the ſides of the 


fl long Marrow, and paſs under the 
Dara Mater, by the ſides of the Sella 


WE 4rc:c2 ; they enter the Sockets of the 
es, through the ſame Perforation as 
he former. 3 
ne fifth Pair are the biggeſt of any in The fifth 
She Skull, and the Guſtory Nerves ; they N 
nenWriſe from the fore part of the annular 
au roceſs, and give Nerves to the Dura 
Mater, and each divides into three re- 
@arkable Branches, which again ſubdi- 
tide into others. The firſt Branch is 
Walled Ramus Opthalmicus, becauſe it 
reads itſelf upon the Globe of the 
ye, Lachrymal Glands, and adjacent 
arts, The ſecond Branch gives Twigs 
dthe Teeth of the upper Jaw, the tem- 
oral Muſcles, Palate and Muſcles of 
ie Pharyne; and the third Branch 
ves the Muſcles and Teeth of the 
oer Jaw, the Checks, Chin, and thoſe 
arts that belong to the Face; ſo that 
ey are all ſo many Nerves in one un- 
e, encloſed in the common Covering 
ct the Dara Mater, deſigned ſome for 
ravine part, and ſome for another, whence 
[uſc\ſheir great Sympathy and Conſent of 
WON Hon proceeds; wherefore it is 1 
FF the 


n - — — — — — . 
k 9 - l * p - l - ——— n—_— MP wot. — _— =p > 
be a - 8 - ha. 2 . 
x „ — — 6 * Dent a 
g — « kW , YO * . . I N 5 2 a - 
a FR Ne 8 * — 
222 4.90”, 1 DE : _ 
ol A 3 r . 8 r . LIES «>; * 


. EEE LT NENT.” * —— bs . K —— , 
FAA — 2 2 — - — . — —— 


— ——— aps — — — 


* 43 — — ws * 9 
. S e e 
* ” 2 * 2 © hw 16 
8 225 ——ꝰ V ˙ NU— —-—¼ 


— 
2 


r 
* * q 
pw, 


— — 
43 — ů 


— — = al * 
— uf 
er oY gn, 


= aw 8 _—_— . 


— — —. — 
Nn „ — * 
N 
* — 2 


4 5 L — 
cr 


332 r On IR ee nr A F 


. * - $54 * 


— 
2 ee p — — — Aero 
- ” 


_ 
— — 


— 
„ oo 


r * 5 
K. RI 1 l 


* 6— KK» 0 as aud 


— 2 
3 


1 . 
—— — — — — i CI EIe Ce ep m — —_ 


= 8 — — — —ẽ— II RE PI Dre "PIE * —— 
* > 4 * 


= 
nr — 
* x ** I 
id D 


I = 3 r : 


— 
2 9 
. LAN ons 1 Acne -- > ns 

„ * 8 5 * 


3 | 
The _ The ſixth Pair are next, which _— 


Exit and Ca 
Courſe. 


The 


| Nerves for 


Claes 


tle before it enters the Orlit, it caſts of 
a Branch, which alone makes the Rog 
of the Skull the ſame way 2 Carotid 


firſt, and ſecond Yertebre of the Necxk,: 


ſenrericus, and the other Ti ſcera, will 
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the Sight, or Smell of any thing grate y 
ful, or the Sound of any thing hai : 
will make ones Mouth water. 


called the Intercoſtal Pair; they ar 
from the ſides of the Annular Procch i 
but a little below the former, and is bu 
a ſmall Nerve, which paſſes through the 
Foramen Lacerum, and is ſpent on th 
Abducent Muſcle of the Eye; but a li 


of the Intercoſtal, which paſſes out d 


Arteries enter, and then joyns with 4 
Branch of the tenth Pair, and with 1 


forms that large Plexus called Cerail 
lis, and ſo in ſhort, in its irreguli 
Paſſage, it receives and emits fevers 
Branches from and to the ſeveral Pat 
in its Paſſage along; as the Plexuy 
Cardiacus, Hepa Hicks, Splenicus, Mt 


the internal parts of Generation, with 
all which they communicate a little, 

'The ſeventh Pair are the Auditory 
Nerves. They riſe from the hard part d 
the Annular Proceſs, and enter the hole d 
the inner Proceſs of the Os Petroſun 


and then divide into two Hay 
: | the 
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ee one Toft, and the other the hard 
Portion; the firſt is diſtributed into the. 
© abarinth, Cochlea, and Membranes of 
Woſe Cavities, for the Service of Hearing: 
ie hard Portion goes out of the Ear, 


q 


Ld ſerves the Muſcles of the Tongue, 
b; Hyoides, Ear, Noſe, Lips, and Checks, 
wing a fmall Branch to the eighth 
Wir by the way; which likewiſe occaſi- 
a4 general Conſent of thoſe Parts, 
Den one Branch only is affected, 
The eighth Pair, is the Par YVagum, 
wandring Pair; it ariſes from the 
les of the Medulla Oblongata, behind 
e Annular Proceſs, by ſeveral Threads 
diſtinct Beginnings, which, as we 
id of the Nerves in general, joyn to- 


. 


1 ber, and go out of the ſame hole, 
lar cre the lateral Sinus of the Dura 
eu er diſcharges itſelf into the Jugulars. 


ll Branch of the hard Portion of the 


Me ditory - as alſo by a Branch of the 
pin rene Spinalis, called Dr. Villis's ac- 


L * 


Of the 
eighth Pair 


is joyned, as is ſaid in our laſt, by a 


win ery Nerve, and then paſſes out of 
, We Skull, ſending off Branches to the 
tog ne by the way; and at the Axil- 
rt oy Artery it caſts back the recurrent 


branes of the Trachea and Laryrx. 
en entering the Thorax, with the 
1 9 former 


es, which ſerve the Muſcles and 
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: Omen — ceſſus Olivaris of the Medulla 0); h 
vi. gata, and paſſes out of the Skull, 
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doch Fair, beginning of the Medulla Spinalis, by 


nications. fo gut of the Skull at the ſame hole( 


former Intercoſtals, it forms the Py 
of the Heart, and gives Nerves to HN 
Lungs, Liver, and all thoſe Parts. H 
WWillis's Nerve, called Acceſſorius, i 
riſes from the ſpinal Pith, at the tl 
ginning of the ſixth Pair of the New 
and, as it aſcends to the Head, recem i 
on each fide, a Twig from the five fi 
Pair of Nerves of the Neck, as thy 
ariſe from the ſpinal Marrow; ti 
entering the Skull, it paſſes out if 
gain along with the eighth Pair, 
is wholly ſpent upon the Trap 
Muſcle, The Reaſon of which 
chaniſm I cannot well tell. 
The ninth The ninth Pair ariſes from the 7 


1 


PP . 
= 11 — * n 
; + <_ 
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its own proper hole, in the Os Ou 
pitis, and paſſes to the Tongue, wha 
its Extremities form the Patellæ 
 tunde, giving ſome Branches to 
Os Hyoides Muſcles by the way. 
Of the The Tenth and laſt Pair ariſe from f 


tenth Pair, 


Commu- veral Threads; then aſcending a little, pd 


the Dura Mater, at which the Ve 
tebral Artery enters, paſſing between 
Protuberance of the Occiput and 
firſt Yertebra, and is ſpent on the 0 
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5 Pique Muſeles of the Head, giving three 
granches, by the way, to the firſt and 
Wfecond Pair of the Neck, and a third to 
p 3 ke Intercoſtal ones 
oo The Nerves of the Pertebre arcof the 
Whirty Pair; ſeven of the Neck, twelve 1 
[ f the Back, five of the Loins, and fix 
f A the Os Sacrum. Theſe all ſpring . 
zom the ſpinal Marrow, which, as we 
a before, is no more than a Continu- 
ion of the Medullary Subſtance of the 
1 b- in along theſe Fertebræ; which is 
ident from ſhaking the Extremities of 
e Pith in warm Water, which ſepa- 

Nees into many viſible Fibres. The firſt 
7 für of the Neck, do not make their 
an, at the ſides of the Pertebr 4, 

59 all the reſt do, but before and behind, 
Oy reafon of the peculiar Articulation of 
wc two firſt Joynts, which would have 
1 to have injured them. They 
re the Muſcles of the Head and Neck; 

alſo does the ſecond Pair. The third 
ur, after what it gives to the Head and 
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by 1 eck, ſends out the Diaphragmatick 
e, polerve, which is joyned to a Branch of 
jole ſe fourth Pair, and goes ſtraight down 
a the Cavity of the Thorax, and is there 


towed on the Midriff ; which makes 
a Contraction upon the Neck upon 
tering. The fourth, fifth, ſixth and 

L 2 ſeventh 


el 
id ti 
ne 0 
liq 
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Head; but their largeſt Branches, with 


Palm of the Hand, ſending one fil 


Of the 


Nerves of Branch of the firſt Pair, as we ſaid, 900 


the Back. 


thoſe Fingers the others did not, all 


inſide of the Arm; as likewiſe the otha 


firſt, as they paſs bv. 
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ſeventh Pairs, give a few Branches like 
wiſe to the Muſcles of the Neck ani 
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a Branch of the firſt of the Back, ena 
the Arms; where, at the beginning, they 
joyn all together, making a Ganglion d 
Knot of them, which divides again int 
fives Branches; the firſt and innermoſtj 
beſtowed on the Skin that covers the for 
part of the Arm; the ſecond goes to thi 


Twig to each {ide of the little and ri 
Finger, with one to the external ſided 
the middle Finger. The third fry 


likewiſe the fourth Branch: But the fit 
is wholly ſpent on the Muſcles on tif 


ſend Branches to the Muſcles, except thi 
As for the Nerves of the Back, 4 


to the Arm; and the ten Pair followiq 
run along the Sinus, on the under fide 
each Rib, and give Nerves to all the | 
perjacent Muſcles. The twelfth Pair | 
ſpread amongſt the Muſcles of the 40 
men. All theſe Nerves, as ſoon as the 
paſs out of the Yertebre, ſend a Brand 
to one another, thereby forming ſeveri 
ſmall Ganglions. e - 
pier F 
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; "Thoſe of the Loins are five Pair ; Ot tte 


. he firſt and ſecond giving Nerves to Ts. 
De under part of the Belly, and 
Privaties, as likewiſe do the third 
nd fourth a little, but their chief 
| ranches joyn, and form the Anterior 
Nerve of the Thigh, which is diſpoſed 


the fore part of it. The fifth 


" K Ind laſt Pair of the Loins, with a 
ach of the former, paſſes down the 
„ 
Vo. Lhe Nerves "a Os Sacrum on. the 


; s of 
re fix Pair, Ta come not out of der 8 05 3 


1 holes of its back ſide, but at thoſe ou 
its fore ſide, and the laſt between 
e Extremity of the Os Sacrum 
nd Coccygis, all for the better Safe- 
ward and Security. The firſt four 
pair fend ſome ſmall Twigs to the 
arts in the Pelvis, but their main 
runk forms the Sciatick Nerve, which 
the very bigeſt Nerve in the whole 
ody ; Which, as it paſſes down the 
gh and Leg, gives Branches to 
3s parts, and to both ſides of each 
The fifth and fixth Pairs are 
mall and are ſpent on the Sphinc- 
of the Bladder, and the natural 
ps Theſe are all the principal 
erves of the Body, which are fo 
ticately mingled and minutely divi- 
L ded 
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ded, as to ſurpaſs the beſt Anatomig 
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Art to trace them very far; then 
being no ſmall Point of the Bog 
but what hath more or leſs of th 
the entire Animal conſiſting of nothing 
elſe but Blood-Veſlels and Nerig 
and their Continuations, variouſly int 
woven with each other. 40 


f 
A 
BY. 


CHA! 


mae A * 


ena Xx 


| ; AVING, in the foregoing Chap- 
I ters, finiſhed the principal parts 


Wcrful Structure, and great Uſe towards 
the well-being of the others. Amongſt 
Bl! which, the Lungs, for its nice Tex- 
ure and Service, challenges no infe- 
or Place; the Frame of it being none 
bf the leaſt conſiderable. = 3 
| The Lungs are ſituated in the T ho- 


In, and many other Advantages of the 
ir, They are divided into two Por- 
ons, by the Mediaſtinum, ciꝝ. the 
ight and left, the laſt of which is 
ommonly divided into two more again, 
d ſometimes, as I have ſeen, into 
hree ſmall Lobes, that they may ex- 
d the eafier and freer, eſpecially 
ben they adhere to the Pleura, as 
hey do ſometimes. 
8 11 They 


I A! 


The 
lar, to be nigh the Heart, and for the hy fu. 


pace and Sa eguard of the Ribs; but _ in the 
nore eſpecially for their free Recepti- Hor ax. 


Their 
Mem- 
branes. 


Membrane, the external being a P. 
_ duction of the Pleura, and the inten 


that is, it conſiſts of hollow Toby 
of various Figures and Magnitudes, a 


to leave little or no waſte Places or l 
over them, which have many and latg 
the Extremities, and membranous Er 


Original from the Throat; of a Cat. 


_ conſiſting, at its upper end, called tit 


of the LN Os. 
They are covered with a douby 


nal proper to itſelf, which alſo cover 
every ſingle part of it. The real Su 
ſtance of the Lungs is chiefly vaſcula; 


yet ſo well adapted to one another, à 


terſtices betwixt them; theſe little Bla 
ders have an infinite Number of fins 
Blood-Veſlels, like Net-work, ſpread i 


Inoſculations with each other, for th 


better Security in Reſpiration. And il 
theſe ſmall Velicles are no more thai 


panſions of the Trachea, which takes i 
laginous Subſtance behind the Fauti 


Larynx, of ſeveral Cartilages of a pat 
ticular Figure, to form the Voice 
Then it is made up of Annular Car 
tilages, which grow ſmaller and fm 
ler, as they approach the Lungs ; Wl 
one half of it is membranous behin- 
for the ſake of the Oeſophagus d 
Gullet, to give way to it in ſwallowir 
ing. But thoſe of the Bronchia, = it 

N | Eh ther 


AK 
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t ey have paſſed the Gullet a little, 


re perfectly annular, and very near one 
a0 
ther upon Reſpiration; though their 
apillary Veſſels, have only ſtrong an- 
Ealar Ligaments, becauſe the others 


ſhiere, would be inconvenient for free 
notion. It is about the fourth Ver- 
n of the Back, where the Trachea 
I»Wivides into two, "ſending one Branch 


by. often, for the conſtituting of the 
ous, but retained their Cartilagi- 


{Would have diſappointed the advantage 
ic Blood gets from the Air. 

art The Cartilages of the Trachea or 
| ind-Pipe are tied together with two 
nbranes; the external compoſed of 
reular Fibres, and the internal Lines 
| within with many Glands, to keep 
moiſt and ſmooth, which when dry 
ſtopped, cauſe a Hoarſeneſs. It is ex- 
, bulfuifite in Feeling, and hath its Fibres 
chin ſeveral Directions, the better to aſ- 
1s ( of 
allok 
| alteMiters the Lungs, it looſes this form af- 


mother, which makes them enter each 


vo each Lobe, which are ſubdivided ve- 


dus Subſtance ſtill, they could not 
we ſubſided in Expiration „ which - 


the Trachea in Coughing. This 
ing the Condition of it, before it 


| thy bee! terwards, 
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jembranous Cells or Lobes. And were 
pe Extremities of the Trachea not mem 
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the former, like Grapes upon their Stalks 
which is continued through the whole 


but a continuation of the Tyachea d 
cloſed in the Membrane Pleura, tops 


Nerves, all which together, I ſay, malt 


Why the . 
Lungs not 


of a red 
Colour. 


fon of which is, becauſe the Velids 


Trachea or rather Bronchea, there'll 
always a Branch of the Pulmonary Vet 


1 Of the Lunes. 


terwards, and compoſes all thofe littl 
Bladders, that make up one half, i 
net more, of the faid Lungs, which 
hang ſo thick round the Branches d 


Structure and Mechaniſm of this E 
gine, its whole veſicular Subſtance bein 


ther with the Blood-Veſlels from th 
Heart, viz. Vena and Arteria Pulmony 
tis, the Bronchial Artery, and ſom 
fmall Threads of the eighth Pair d 


up the entire Subſtance of the Lung 
For wherever there is a Branch of th 


on one fide, and a Branch of the Pub 
monary Artery, with a fine twig of! 
Nerve on the other, together with 
few fine Glands. 1 
The colour of the Lungs in a Ft 

tur or Infant unborn, is of a Pur 
red, but in Adults they looſe that 10 
Colour, and are always pale; the Ren 


of the Lungs of a Fetus lying fd 
and cloſe, the Blood can reflect its fu 
gur more diſtinctly through them, that 
2s 2 afterward 


; j 
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Aer wards, when thoſe Veſicles are o- 

pened and expanded by the Air, where- 

by, many Rays are then loſt in their 
pollow Cavities, and thoſe that are reflect- 

xd, chiefly proceed from the external 

rface of them, and therefore muſt be 

bf the colour of the carnous Fibres, 
Shough in reality they contain more 

Blood in Quantity than before. 
Now the Mechaniſm of the Lungs No Crea. 
eng once well known, we ſhall ca- 


ly: learn the great Effects produced born. 


016 
ſonia them by the Air. The Lungs of 
r oi. Faztus are very cloſe, they having 


never as yet taken in Air into them, 
mi ing that ſupplied them by the Blood 
fte the Mother, by the Navel-ſtring; 
rel here fore they breath not in the leaſt 
Vail born; for which reaſon their Lungs 
pure ſpecifically heavier, and will fink, 


f put in Water before Birth, but if 
hey have but once breathed, they will 

Wrin, their Surfaces being thereby made 

Pouch larger than before; which obſer- 

pation is uſeful to know, upon occa- 

don, whether a Child is born alive or 

I ſay, as no Animal can, nor hath gn 
iced for breathing whilſt in the Womb, is en. 
ts fund floats in a liquid Subſtance, it is ſed. 

, thaſiterly impoſſible it ſhould breathe ; but 

ward 28 
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Lungs. 


begun, can. never be ſtopped again til 


by the re ure of the Blood in Expity 


there reſults alſo no leſs an effect tha 
the formation of Blood into Globule 


The true | 
uſe of the Bowel, ſome thinking it ſerves as 4 


from the right Ventricle of the Heart; 
but as to this uſe, I ſhall leave it far 
| thoſe that are of more value, only add: 


__ Fi LunoY _ 
as ſoon as it ſees Light, and its Mouth 
comes under a column of Air, it h 
its Elaſticity, there being a previous Ji. 
cuum in the Lungs, ruſhes down the 
Trachea, and preſently dilates the Tn: 
bules, which ſets all the Muſcles of th 
Thorax on Action, which when ong 


Death. And the Lungs being thus bloyy 
up by the Air, unravels all the Veſlk 
thereof, by which means a free and 
new Courſe or Paſſage is made for ths 
Blood, which before paſſed off by th 
Foramen Ovale, the ſides of which IN 
ramen, in time, are ſqueezed together 


tion; from which Action of Expany 


as We are to ſhew by and by. 
Many are the uſes aſcribed to thy 


Cooler to the hot Blood, that coms 


ing this, that it is ſo far a Cooler tha 
it is a Kindler, by breathing in put 
Nitre from the Air, which Experienal 
teaches us, is the Pabulum Vite, wit 
out which we could not long ** 
an 
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land where it is wanting Death enſues; 
Ls we find in Mines, that are trou- 


be and Nitre into the Blood, to form Glo- 
0 Wl; to preſs, ſqueeze and break the 
i Wohering parts of it, by the preſſure of 


rated to be equal to an hundred pound 
Weight, thereby keeping its Globules 
a due diſtance, from attracting one 
other, and to keep up their Rotato- 


ti Motion around their Axis, whence 
te oceeds the heat of the Body. Ano- 
er uſe is, to aſſiſt and carry on the 
ther brealation of the whole Maſs more 


[little off the Lungs in Expiration, 
hereby letting the preſſure on the whole 
urface of the Body exert itſelf, and 
hueeze in the Blood out of the Veins 
dd Cava into the Heart, to be afreſh 


d that indeed, the Heart may be cal- 
d the Veſſel of Circulation, but the 


bled with Damps. The main uſes of the 
Lungs then are theſe: To receive Air 


the Air, which may eaſily be demon- 


tady and eaſier for the Heart, by re- 
poving the preſſure of the Atmoſphere 


omr inuted by the Action of the Lungs, | 


ungs is the true Machine of Sangui- 
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Now as the Lungs are but ſo many How Con- 


ladders for all the Air to act upon, 7 ones 


nd together by Blood Veſſels and fine in this 
[net | Membranes, Country. 


ſive, it needs be no wonder, why og 


How Re- 


ſpiration is 


performed. 


ty Trachea at our Birth, and is affiftd 


performed by other Muſcles and the Mi 


cauſing a flow intermitting Fever, jj 
not being able to extricate itſelf of thi 


ends at laſt in a downright Conſun 


e the Lunds. 
Membranes, ſerving for ſuch laborigy 
Uſes, and are in them ſelves merely pe 


which are occaſioned firſt, by the W 
ities of the Air fouling our Blood, an 


fœeculencies, depoſits them on the Lung 
where in time they obſtruct the Gland 
which afterwards produces a ſmall II 
coriation, which again being afliſted by 
freſh Caufes, becomes Ulcerous, andf 

Since the Lungs then are paſſive, 
may be asked, how is Refpiration pet 
formed? This, as we have faid, firſt bs 
gan by the Air's ruſhing into the enp 


by the Motion of the Ribs upward 
by proper Muſcles, which elevate tha 
ſo as to make right Angles with ti 
Feriebre which draws the breaſt Boil 
outwards, thereby making room enoug 
for the Lungs: to be dilated without Fri 
tion, this being'one half of Reſpiration, ci 
led Inſpiration: The other part of it 


riff, which ſerve to pull down the Rin | 
again and compreſs the' T horax, * it 


0 45 Luxe 8. 


eit ghtening its Cavity and thruſt- 
ng the ws out of the Lungs. And 


| <A Reſpiration is produced and 


in Number than an hundred. 
Another uſe of the Lungs is, toge- 
with the Larynæ, to form the Voice, 


e Air, in the firſt Cafe, and ſnuf- 


— 5 EE 


* few, which diſcharge themſelves 
je, eo the Thoracic Duct. They are 
2 ſmaller, and make more frequent 
a in other parts of the Bedy; the 
aſon of which is eaſily ſolved, for as 


Eymphæducts are required; and as 


J a 
1 hard Upon them, it is neceſ- 


noud y they ſhould den often to 


> Pris event Obſtructions : And it is neceſſa- 
on, e they ſhould be fine; for were they 
fit! 
e Mürl they would be often ſubject to burſt: 
e Ait as the Lungs, in Expiration, throw 
then much Serous e there is the 


b leſs 


thus by theſe two Cauſes repeated al- 


ad to aſſiſt our Smelling, by excluding, 


* it in, in the latter. The Lungs 
ave alſo ſome Lymphaticks, though 


noſculations, than is obſervable in the 


gere is but little Secretion here, few - 


ge and their Coats of the ſame thick- 


15 


ontinued. The Number of the Muſcles id. > Nen. 
which, conduce. towards theſe Motions igiobsbht. 


we reckoned by Newzwentyt to be 0 6. 
1. B4 


e Action of the Lungs is irregular 
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leſs need for them, the ſteam of qy 

Breath amounting to half a pound Weight, 

in twenty four hours time. 
The cauſe Laſtly, let us now examine the Cauſ 
and mode and Mode of our Voice, and ſee, wheng 
Voice. the great Varieties thereof proceed, 
which I ſhall not be tedious in reheg. 

ſing the particular Muſcles of the Lg. 

yr, Which may be found in even 
Anatomical Author, and are in all eight 
Pair; all which are inſerted into ths 
Cartilages of the Larynx, to the a 

that the Wind-Pipe, and its Orifice, 

may be ſeveral ways lengthened and 
ſhortened, dilated and contracted, as the 


certain or ſeveral Modifications of the 


Voice ſhall require, for a more ſhrill 
or deep Sound, as we have occaſion to, 


uſe it. For this Reaſon alſo it is, that 


the Trachea and Larynx are made al, 


a Cartilaginous Subſtance, to keep the 


Paſſage for the Air free and open, and! 
to give ſmarter Vibrations to the Air; 
which a membranous Subſtance would 
do but little in, and a bony one much 


leſs. 5 


The Carti· The diſtinct Cartilages that are pecu· 


ages that liar and neceſſary for modulating the 


* Voice are firſt, the Cricoides, or Ring- 


like Cartilage; this is round and thick- 


eſt behind, the better to guard off the 


Gullet, 
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before, called Adam's-Apple ; concave 
Within and convex without; the better 
Wo collect the Air: The like Art you 
Wee in Hydroſtaſtick and Pneumatick 
Wngines, The next are the Arytænoides, 
Which reach from the middle of the 
Wore part of the former, the back and 
per part of the Ring Cartilage, which 
Ire the chief Modulaters of the Voice, 


the nd anſwer to thoſe chink-like Parti- 
rl ons in Trumpets, for the Air to ſtrike 
pon, and receive various Modulations, 
hat s they are nearer to, or further from 
lach other. Betwixt theſe Cartilages 
the nd the Thyroid, there are two little 
and wities externally , framed by their 
Air, embranes and Muſcles, into which, 
ul any Liquor or hard Body enters, as 
cn often happens, it will provoke great 


dughing, by the tickling or irritation 


ect- there Cauſes; for the Larynx itſelf 


the Wy ſo well guarded, that it is impoſſi- 
ing: e any Subſtance ſhould paſs into it 
lick · N is commonly thought) by the Epi- 


the 
let, 


tis, which is the fifth Cartilage, and 
5 M treſembles 
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the Creati- 


reſembles a little Tongue, . whoſe Bug 
is faſtened to the inſide of the 'Thyry i 
Cartilage, and very elaſtick ; ſo thy 
when we ſwallow our Food, it, U 
paſſing over it, preſſes down the poi 
of it over the Chink, and ſo guar 
the Wind-Pipe from any annoyance q 
inconveniency that might happen with 
out it; but as ſoon as the Food hat 
paaſſed it, its own Elaſticity makes 
bolt up again, for the free Paſſage ( 
the Air into the Lungs; therefore itz 
that we cannot {ſwallow when we ſpe 

nor ſpeak when we ſwallow. , 
It is a common Notion, that an E 
lephant is greatly afraid of a Mouk 
and therefore, when he ſleeps, alway 
takes ſuch care beforehand, the ſhe ng 
not be troubleſome to him; the Rell 
Vid. Ray's ſon of which, Mr. Ray ſays, is, becal 
1 they have no Epiglottis; wherefore | 
on, p. 352.2 Mouſe chances to run up his Prob 
ſhe may get into his Lungs, and fo {il 
him; therefore, when he ſleeps, he alwi 

keeps his Trunk ſo cloſe to the Aro 

that nothing but Air can get in betwel 
That theſe Cartilages may always 

moiſt and glib, and fit for their vi 

tory Office, and from being expoſed! 

the drying Air, and heat-of the Lung 
Nature hath provided, beſides thok 10 
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7 
4 


We Trachea, ſeveral little ones around 


1. 


o 

G 
> 
4 


byroid Cartilage, from whence they 
Ie their Name. All Matters being 


| 
| 
9 
5 

b 
th 
f 
gl 


Gon of the Air through the Trachea 


to the bore and ſmoothneſs of the 
Wd Trachea, and the force with which 
is expelled out of the Lungs. But 
the Trachea alone can make no o- 
r difference in the Voice, it next 


: med by the two for eſaid Ar ytenoid 


difted into ſo many Notes, as there can 
lifferent Apertures made between them; 
ch cauſes grave or acute Sonnds or 
tes, as they are cloſer to, or further 
hn each other; for as the C/ottis, or 
> Chink of the Larynx, can open 
| ſhut by the Action of its Muſcles 
imumerable ways and degrees, 
0 thence will ariſe different Notes 
Tones, which by Mulicians are cal- 
Acute or Grave, and all occaſioned 
N =— by 


AN 
a . 


Wands that line the inner Membrane of 


Wc Fpighottis, the Almonds and two 
Wroe ones, ſituated on each fide of the 


Rus providently conſidered, we proceed 
© ſpeak of the Voice, and its Varieties. 
Now the Voice is that certain Mo- Whence 


| pd Larynæ upon Expir ation, Which is Notes pro- 
Pre or leſs ſmooth and loud, accord- 


® 
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Iles through the Chink , which is 


tilages, by which it is particularly 
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ſaid little Cartilages, which is perfor 


cloſer and ſo narrowing or ſtraigtia 


vour to produce a graver Sound th 


fame happens, but from a conti 


Howdiffe- Io proſecute this Subject yet a 


rent Notes 
are produ- 
ced. 


higheſt Note, and the Air to be pl 


their Vibrations or Motions, cauſed 
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by a ſwifter or flower Repercuſſion off 
the undulation of the Air, by tha 
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ed quicker or ſharper, by bringing au 


ing the Paſſage or Chink ; and dull 
or graver by the very reverſe Modulam 
of the Glottis; whence it follow 
that upon the Chink being too muy 
dilated, the Sound or Voice is qui 
loſt or deſtroyed, in them who ende 


they are able to effect; ſo likewiſe 


Cauſe, in the Formation of the cat 
Sound, which almoſt cauſes a Suff 
tion, or, at leaſt, but a very difage 
able ſqueaking Note. 8 
tle further, ſuppoſe this Chink or d 
tis to be contracted as cloſe or nar 
as can be, to produce the ſharpeſt 1 


pelled into it ' uniformly; it certall 
follows, that as the two little 

lages, are in the foreſaid Condition, ti 
muſt be very 'Tenſe, and conſequell 


the Air, will be very ſhort and qua N 

which is all neceſſary to form a ſe, 

Note; and fo, all the Notes * Fi 
555 big 


. 9 5 | 
5 P 2 £ * 
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Pisbeſt to the loweſt, and back again, 
may be ſucceſſively ſounded, only by 


Fr of Vibrations produced in a given 
ne, it follows, that the ſame Note 


the ſame Note, only by increaſing or 


e Chink, and altering of the Aperture 

it accordingly, and thus by encrea- 
bs the force of the Air, (which is always 
pportionable to its Quantity thrown 


ges at ſuch a diſtance, that the Air 
ul paſs from between them with the 


u be founded, but much ſtronger ; 


Number of Vibrations in the ſame 
e, and may be made weak or ftrong, 
yet the ſame Note, by more or leſs 
ſtriking on the Cartilages; and fo 

M 3 any 


Again, to illuſtrate this Matter ill 1 1 
! little more, this being the Caſe of 2 — Y | 
Pery fingle Note; namely, the Num- — 


ay be made ſtrong or weak, and yet 


miniſhing the Force of the Air through 


t of the Larynx, in ſounding of a 
le Note) and placing the two Car- 


ic degree of Velocity, as before, when 
; Chink was narrower, the ſame Note 


that a ſingle Note depends only, on 
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beighten the ſame Note, only by encm 


tionably encreaſed, and conſequently; 


the former. e 


or one not very tenſe, it makes but 
few Vibrations, and thereiore hath 
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any Note may be ſounded, in all depten ; 
of Strength, provided the Aperture q 
the Glottis encreaſes proportionably, thy 
a great Quantity of Air may paſs thy 
with the ſame Velocity, as the lf 
did before in ſounding it weakly. . 

But on the contrary, if you wal 


ſing the force of Air alone throw 
the Glottis, and make no alteration 
the largneſs of the Chink, it would n 
continue the ſame Note, but ſounl{ 
much bigger one; becauſe as the \; 
locity of the Air is augmented by th 
greater Quantity paſſing through th 
ſame Chink, in the ſame Time, ti 
number of Vibrations muſt be propa 
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new Note produced, much ſharper ti 


Somewhat like unto this is the al 
in Muſical Inſtruments, where the 8 
or ſmaller the String is when fir 
upon, the ſharper or acuter the Sal 
will be, and for the ſame Reaſon ti 
a ſmall Aperture of the G/ozt1s mil 
the ſame; namely, from the many V. 
tions performed on the Air in a det 
minate time; whereas on a large Stil 


gls 8 


Y "Of the Luncs. 
rive Sound or Note. And theſe are 


e chief differences of Notes, which 
epend upon the number of Impulſes 
con the Ear in a certain time; and 
ot upon the direct ſtrengths or mo- 
ea of thoſe Impulſes, as the diffe 
1 Wences of Colours do; which indeed 
th 


Wakes the Sound more or leſs hard, but 
er alters the Note; that is always 
Lc fame, whether it vibrates through 
greater or leſs Space, provided they 
performed in the ſame time; ſome- 
hat like unto the nature of a Pendu- 
n, that ſhall oſcilate through une- 
al Arches in the ſame time: And it 
th been found, that two hundred and 
renty-two Vibrations of a String or vid, 
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Hooks's 
1008 . poſthu- 
er in one ſecond of Time, makes mous 


unge Sound of G. Sol. re, ut, in the Scale Works, p. 
al Muſick. . 

e i But ſince Sharps are the quicker Vi- 

be tions of Muſical Bodies, and Flats 


the ſlower ones; one unskilled in 
le Studies, would be apt to think, that 
Air moves ſwifter, and carries the 
rations quicker to the Ear, in one, 
n it does in the other; which is 
to, for both reach the Tympanum 
the ſame time, only more of the 
It Vibrations than of the long ones; 
as Sound is no more than conden- 
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tions are not all equal; for acute Sou 


the Difference of their number of \ 
brations, and ſo move at laſt with 


Waves; and what the other looſes! 


of th LUN as. 
ſed Air ſtriking upon the Drum of the 
Ear, as ſoon as the condenſing for 
ceaſes, the condenſed Air begins to e 


pand, and in expanding condenſes th 


next adjacent Air, which afterwards a 
panded alſo, condenſes the Air next i 
and ſo is continued from the firſt H 


| lifion to the Space all round, in atm 


Sphere, whoſe center is that point wb : 
the Condenſation or Sound firſt beg 
Now it is evident, that theſe Ofcill 


make but very ſmall, and grave Som 
very 3 ones, which propenſate i 


qual Velocity, a grave Note arrivi 
at the Ear, as ſoon as an acute or 
ſo that what the laſt gains by its qui 


1 * 


neſs, it looſes by the ſmallneſs of 1 


its ſlowneſs, it gains by the great ſit 
or length of its Waves; and ſo tit 
times from the firſt point, at equal I 
tances, are always equal; which is wi 
wanted to be proved; and in doing 
which I am obliged to make my E 
preſſions the more familiar, that ti 
may be better underſtood by thoſe ide 
was deſigned for. © 


f. 
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This being the Caſe in reſpect of How 
Sound, and of the different Notes there- p99"6s a+ 
Jof, ſo far as it reſpects the percuſſing Senlory. 
Body, and the Air ſtruck upon, we may 

Jat once ſolve the Phenomenon of it, 


ths 

is it regards the Senſorium, by conſi- 
8 dering the many Impreſſions the acute 
mie Notes makes to one grave one thereon, 
ba in any certain determinate time; for 
although all Sounds and Notes, in their 


EMotion, are uniform, and keep the ſame 
Velocity from the beginning to the 
nd of their Courſe, yet there are a 


e greater number of Percuſſions on the 
; 3 from acute Notes in a given 1 
Lime, than from grave ones, which makes l 
the Alterations in Muſick. | 
| Laſtly, beſides theſe previous Advan- „ 
tages, the Cavities of the Noſe and 3 


Mouth, do not a little aſſiſt us, in 4 
forming right Sounds, which ſerve to 1 
retain and reverberate the Notes, max- 1 


o thWng them the more powerful and plea- | 
al ant, like the hollow of a Violin, as i 
is with loſs of them evidently proves: For _—_ 
loin Wwhich reaſon, the Dimenſions of the 4 
my Mouth, are altered proportionably to the | 
at Notes formed in the Glottis; low ones || 


being always attended with a Prolon- 
gation ; and high ones with a Contrac- — 
tion of its Cavity. And thus we ſee, it 

i that 'H 
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that the Differences of our Voices arjf 
wholly, from the different Bores of th 
Trachea, Epiglottis and Jaws. This] 
have dwelt the longer upon, as it is 
curious Subject, and do herein find ano. 
ther mechanical Inſtrument of the Body, 

namely, a Bellows or Bagpipe, ſubjes 
to the ſame Laws as all other Pneums 
tick Engines are. een 


C HA p. XI. 
of th LI VER. 


FuE next Bowel that ſucceeds the 
= 1 the Lungs, both in Situation, 


the largeſt Pi/cus in the whole Body, 
W filling moſt of the Cavity of the Ab- 
amen, and ſituated on the right fide, 
© for better Security and Convenience, be- 


E which are two; the firſt a ſtrong one, 
EF from the Peritonæum, which ſuſpends 
Fit; and the other the umbelical Vein, 
| turned into a Ligament, to keep it ſteady. 
| It is, as all other Viſcera are, en- 


| cloſed in a double Covering ; the exter- 


nal from the Peritonæum; and the in- 
| ternal, proper to itſelf, which covers 


| every ſingle Lobe immediately, and every 
Gland of it, the better to aſſiſt them in 


their Orifices, and prevent their inter- 


rupting one another. It is very thin, 


and, on its Surface, run the Lymphaticks 
that ariſe from theſe Glands, which are 


very numerous too, by reaſon it is for 


thick Fluids, ſo that there is occaſion 


or many of them, to carry off their ſeve- 
nl parts; which makes this part, * 
Ns _ 


Structure, and Uſe, is the Liver. It is 


ing well faſtened by the Ligaments, 
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ally in a ſtubborn Jaundice, to be ſo ofte 
the Fountain of Dropſies. It is ſituate 
under the ſhort Ribs, for the better &. 
curity ; convex on the outſide, and con. 
cave within, that it may be at reſt fron 

any unneceſſary Motion, which woll 
but diſturb it in its Office. 


The . The Subſtance of the Liver is oy: 


rn N. heap of Glands, of a conical Figur, 
theReaſon like ſo many Stones of Raiſings, all ad 
„in. each cloathed with their proper Men. 
brane, and are like unto other Glank 

of the Body, in the general Structur, 

as being but a complicate of Circumo 
lutions of capillary Arteries, which com. 

poſe their Subſtance, I mean the Yau 
Porta, which ſerves the ſame Office 

and hang at their Extremities like Bun- 

ches of Currans, from which each Gland 
receives a Twig, which, with thoſe ol 

the Intercoſtal Nerves and its Veins, 
conſtitute the whole Subſtance of the 
Liver, taking in ſome ſmall Branches 

of Arteries, from the Cœliac and f 

vid. Mal-perior  Meſenterick. The Glands them. 
we” ſelves are in diſtin Cluſters, encloſed 
c.2: ſeparate, and united by their Mem- 
brane of an uncommon Shape, which 
proceeds from their compounding Arte- 

ries and Secretory Ducts; being the molt 
complicated, and of the largeſt Diame- 

ters of any in the Body, i he 


| The uſe of the Liver is, to ſeparate The me 
C a thick Portion from the Blood, 1 Say on 
& Choler of, and not for San puification ; 

nor to receive the freſh part of the Chyle, 

as was formerly thought, but for the 

© foreſaid uſe, and which Hippocrates via. 10 
himſelf clearly ſignifies, where he ſays, Morb. 

| 67 be Heart is the Fountain of Blood a, 

J W Sent of it is the Liver. 

The Secretory Dutts of every Lobe e 
Jones, whoſe uſe is to carry off the ſaid ry. 

E Bile, as it is ſeparated from the circula- 

ting Maſs of Blood, through the Liver. 

The Excretory Dutts of the Liver ariſe _ 
from every Gland, and uniting, form that 

called the Porus PBilarius, whoſe Trunk 
Wis of the bigneſs of a Gooſe-quill, which 
ons the end of the Cyſtick Duct, with 

an oblique Inſertion, with its Mouth to- 

[wards the common Duct, ſo that it is 


ipoſſible, they ſhould communicate with 
gone another, except this laſt is quite ob- 
* Wiruted, Through theſe Veilels the 
WH Bile perpetually flows into the common 
* Duet, and ſo into the Duodenum But 
1 upon eating freſh Food, more Bile is 
n. needful than what the former Diſcharge 
1 Wfurniſhed, Nature hath provided another 


de. ¶ Kcretory Duct, or Veſſel, the Gall- 


ol lager, to be as a Repolitory, or Store- 
* houſe 
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crat. L. de 


; Þ joyning together, form the Excretory and Excre- 
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houſe, to keep it in, till wanted; {\ £ 
which reaſon, it is ſituated in the cone 
part of the Liver, on purpoſe, that h 
' Stomach, when very full, may preſs . 
on it, and ſo cauſe the Bile to flow oy 
of it in ſufficient Quantity, ready again 
the Aliments arrive at the Duodenm 
It is of the bigneſs of an Egg, conſiſig 
| likewiſe of three Coats, of ſhape like! 
| Pear, with its bottom downwards. Th 
6 | Bile is brought into it, by ſome ſmallr 
Branches of Secretory Duits, whid 
3 ariſe from the neighbouring Gland, 
much thinner in Conſiſtence than the Bil 
of the former, and which unite from on 
or two Pipes, which enter it near tht 
Neck, the Paſſage of which Entrance 1 
called the Cyſtick Duct, which, as we 
| ſaid, meeting with the Porus Bilarin, 
or Hepatick, forms the common Bil 
Du&, which enters the firſt Inteſtme 

with a great Obliquity, that nothing maj 

paſs out of them, or into it, to obſtrug 

the Motion of the Bile ; for there are no 

Valves at any of the hepatick Conduitz 

as in other places of the Body, becaulc 

that would be of ill Effece. 

The Liver The Liver is of a great bigneſs, be⸗ 
lage. Cauſe its Secretion being very flow, few 
er Glands could not have ſerved. It 


| 


Lymphaticks are many and large, which 
open 
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5 n into thoſe Glands near the Pena 


Porta, and thence go to the Recep- 
tacle of the Chyle; and was not the 
Motion ſo very {low through the Ve- 
4 Porta, as it is, there muſt have been 
many more, than, under the preſent 


to know more of the Structure of the 
Liver, may ſteep it two or three Days 
in hot Water, and waſh it well, by 
Ewhich means it will become ſo white, 


Wof, with the fmall Glands which com- 
Wpoſe the chief of its Subſtance. 

| To conclude then with our Analo- 
loy, we ſee, the Liver is no more than 
a certain Number of Arteries circum» 
lyoluted under a common Membrane, 


which conſtitute this great Bowel with 
all its Excretory Dutts and Pelvis the 


| 

0 common order of Nature in its Sub- 
ace and Mechaniſm, made up of Blood- 
eVeſſels, Nerves and Glands, only with 


this Difference, receiving its Blood by 
e Neins inſtead of Arteries. The beſt Au- 
5+ bors upon this Subject are G/iſſon, Ana- 


tomical Profeſſor at Cambridge, and 
Wla/pizhius ; to whom! refer the Reader. 


CHAP, 


Caſe, there are of them. We have ſpoke 
Wot the Venga Portarum in the Chap- 
Wer of the Veins. He that hath a mind 


Ws to diſcover all the little Lobes there- 


Gall-bladder, obſerving all along the 
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CHAP, XIII. 
Of the $ PL EN 


HE Bowel next to the former 
and ſuccedaneous to it is the 
Spleen ; whoſe Nature and Uſe hath 
but of late been rightly found out, | 
is ſituated on the left fide under the 
Diaphragma, between the Ribs ad 
Stomach, above the left Kidney ; of! 
Leaden Colour in Adults, but red inthe 
Fetus, becauſe their Globes of Blood 
are much ſmaller, and fo reflect a brigh- 
ter red. It hath likewiſe two Cove 
rings; the external common from the 
Peritonæum, and an internal one proper 
to its own Subſtance, and much finer 
than the former. EE : 
The Subſtance of it is ſoft and ſput: 
gy, full of little Cells, made up of fine 
Membranes, which communicate with 
one another, and are always full of 
Blood, thicker than that of other Parts; 
for which reaſon it is not of ſo high 


a red, but of a dark bruiſed-like Blue 
Colour. At the Extremity of the Blood- 
Veſſels of it, as Malpighins ſays, there 
are many Glands, of an oval Figure, 
which, when cut, fall into 1 | 
* es 
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8 which ſhews them to be hollow, and 
not like other Glands in the Rody. 
Ins Fibres are not irregular, as thoſe of 
other Membranes ſeem to be, but come 
rom innumerable Parts, ſays Dr. Keil, 
W:; Rays from ſo many Centers, where 
the Fibres of one point are regularly 


Wrrounding of it. 5 

| It hath likewiſe a few Lymphaticks, 
which empty themſelves into the Lum- 
bar Glands, and carry off the thinner 
barts of the Blood from the Spleen, that 
he reſt may be thicker, and its Motion 
lower, for the proper uſe it is deſign- 
—_—. -: 3 LE 


ave been the Opinions of Authors a- ot 
out it 3 


jour no where exiſting in the Body. 
"ome thought it to be a ſanguifying 
bowel, as they thought of the Liver; 


5 % Veſalius and others. GEliſſon thought 
1 made Alimentary Liquor for the Nou- 


Iment of the Nerves; and Helmont 
ok it to be the ſeat of the ſenſitive 
ul; all which are very empty, and to 
purpoſe, but to ſhew the different 
at of their Thoughts, every one af- 

= 8 firming 


Enterwoven with the Points of thoſe 


| As to the uſe of the Spleen, many of the uſe 
gs „„ 7; Solo. 

the Antients taking it to be Dag 

Receptacle for the Atra Bris, a hu- 


ach was the Opinion of %, Spige- 
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imagine. But ſince mechanical Reaſo . 


the Bile is a very thick Liquor, a{ 
the Liver is ſo nigh the Heart, andi 


too quick, to have ſuch large Particy 
as the Bile conſiſts of, ſeparated then: 
from; therefore to correct and ana 


Guts and Omentum, by the Branche 


neceſſary to be ſent to the Liver, ther: 


ply this Defect, without which ſo grel 


other that enters the Liver, and colic. | 


— im  —— 
D 
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firming what he was moſt inclined bh . 


ing hath come into Cuſtom, in the( 
like Studies we may find a better «| 
count of it from Dr. Keil, and a MF. 
ter uſe for it, than any hitherto lu; 
down. We mnſt conſider then, thats 


Velocity of the Blood from thene Mi 


this Inconvenience, the Blood is brout 
hither, from the Coats of the Stomad| 


the Vena Porta, whereby the ſiray 
Current and rapid Motion of the Bla 
is much quaſhed and -made fit for 4 
{low Circulation through the Liver, t 
have the Bile ſeparated from it: Bu 
becauſe all theſe parts are not ſufic 
ent to receive all the Blood which s 


fore Nature framed the Spleen, to fi 
an Inconveniency muſt follow, but ty 
Blood being poured into its Cavitics . 

a ſmall Artery, moves as flow as 4 


ſequently a ſufficient quantity of Fe 75 
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F by this means ſecreted; which could | 
Wot be done, without the Spleen, by the 
er alone; from whence we may con- 

| Elude, that the Spleen is a necellary | 
Wert, and that it cannot be cut out and tl 
1 Fic long preſerved. i Ml 
And that this is the true uſe of the Thc true — 


uſ:|/emon- 
= is evident, for as much as the 15097 = 


15 


Wolecn is not like the other glandular 
wels, nor hath any Excretory Pipe 

r Du to convey any Secretion ; there- 

re it ſerves to collect and retard the 

lood a little, that it may paſs on 

adually to the Liver, to be there 

ade further uſe of, for 'the Secretion 

f more Bile ; for the ſlowneſs of its 

lotion and Secretion, muſt needs re- 

lire a great Quantity of Blood to 

by thither, or otherwiſe ſuch a large 

dd continued quantity of ſecreted. 

le, could not be conſtantly kept up 

{ continued, as we find it is. | 
Hence we may plainly know the Why the 

eaſon, why as our young Men in 3 

is Country are ſabject to Confump- mour. 

ns, ſo why our Children have too 

td and tumified Spleens. Becauſe the 

len, being altogether of a ſpongy i 
bltance, when the Blood becomes too | 

It, as in our intermitting Fevers in il 

er, which Children, from their ten- +# 

SS der 
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Blood is 


der Conſtitutions, and miſmanagemen oi. 
Nurſes, are fo ſubject to, ſo that it i 

apt to ſtop here and diſtend the Cb 

of the Spleen to a vaſt big eſs; it wi. 

ing, by its open and unguarded d 
ſtance, and by the natural flow Mang 

of the Blood through it, the molly | 

ject to Diſtenſion. 7 

Why the Again, another Argument to * 5 
co veyed this to be the true uſe of the Sy 
by the le. J take to be, the round- about Co 
"4 ei, the Blood takes from it to the Lite y 
the ſplenetick Branch, which might hat 

been more ſpeedily convey d into th 

Jena Cava, which lies ſo very nt 

it, had not its Blood been particula 

deſi gned for the Liver: So that, Iiy 

as this is the true uſe of the Sple 
though an Animal may get over tt 
Danger of its being cut out, andn 
ſeemingly live in Health for ſome tin 

yet for want of a neceſſary Quat 

ty of Bile ſeparated, as Uſual, th 
Chyle muſt not be ſo well prepat 

as before, but carry many acid 4 

groſs Particles along with it into ll 
Blood, which in time would occali 

a general Diſcraſy in all the Fluids 

the Body, and end in Death at | the 

Laſt. cle 


hant 
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|. CHAP. XIV. 
of the PANCREAS. 
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Wower part of the Stomach, upon the 


Wert Vertebra of the Loins, acroſs the 
amen, reaching from the Liver to 


the Spleen, covered and tied faſt by the 
Peritongum, weighing commonly four 
r five Ounces, and about fix Fingers 


hape; and each hath a globular Shape, 


prm at laſt that ſingle large one, cal- 
ed from its firſt diſcovery, Duttus 
Vifzungians, which runs through the 
piddle of the Bowel, receiving from 
| Parts innumerable little ones, open- 


ngers breadth below the Pylorus, in 
remarkable Wrinkle of the flexure 
the Duodenum, having a ſmall Ca- 
uncle covering its Orifice, to keep its 


(ting. in. | 8 | 
| "4 3 As 


readth long, two broad, and one thick. 
ts Subſtance is altogether Glandular ; 
Ha hard Conſiſtence and a globular 


d an Excretory Duct, which uniting, 


by into it, from whence it paſſes into 
be Inteſtine, which it enters about five 


hannel clear of other Bodies from 
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HE Pancreas is another glan- Its deſerip. 
dulous Bowel, a looſe and ſhape- non and 


ſituation, 


eſs Body, lying under the Back and 


4 
4 
7 
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Its Nature 


and Uſe. 


Artery, and return into the fplait 


reſt do. It receives its Nerves fi 


The Uſc 7 
ofthe Ty. confider another glandular Body lik 


mus, 


receiving Arteries and Veins from tl 


the uſe of it was more particularly dell 
ed for the benefit of the Ferns: MM 


upon yet; though a learned Author i 
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As to the uſe of this Bowel, it 3 
merely to ſecrete a Lymph, to mix wg 
and dilute the Chyle, and the Liquor 6 


ereted by the Glands of the Guts, uf 
it may the more eaſily enter the Mom 


of the Lacteal Veſſels, and may 1 
attract one another's Parts, before thy 


get under the attrition of the Hun 


and Lungs. 35 
As to its Blood - Veſſels, we ſaid 6 
fore, they come, as do moſt of til 
of the ſuperior Bowels, from the Celi 


Branch of the Vena Porta, like wit 


the Intercoſtal. IF . 
And here under this head, I ful 


unto this, called from its Figure, il 
Gland Thymus, which is ſituated in i 
upper part of the Thorax under | 
Clavicles, where the Cava and the! 
orta divide into the Subclavian Branca 


Carotid and Jugulars, and Nerves il 
the eighth Pair. From its remarkal 
bigneſs in Infants, and its growing | 
as they grow in Age, it is evident, i! 


what this uſe is, is not rightly f 


pal 
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Poſes it to be for a Diserticulum for 
ee Chyle in the Thoracik Duct of the 


Sf that Liquor, in which it ſwims, muſt 
Peep the Thoracik Duct full of Chyle, 


teived from the Mother, fills the Veins, 
ad hinders the free Entrance of the 


& 2 nice account of it indeed, could 


<=» wa 


dot reaſonably be thought, with ſub- 
nion to the Learned, only a large 


Lymph. more plentifully into the Tho- 
ik Du, thereby raiſing up the Valves 
the ſubclavian Veins, and ſo aſſiſting 
ts entrance into them, and alſo abun- 
jatly to dilute the Chyle juſt upon 
Entrance, to prevent any unequal 


Jowly, and not having the advantage 
the Air in its Lungs, to comminute 
hen entered, as Adults have. 


Jalves to hinder any Fluid from paſ- 
Ing back that way. But then, may one 
t ask, what is the Reaſon it is not 


aus, whoſe Stomach being always ful! 
: «cauſe the Blood, which the Fætus re- 


Chyle into the ſubclavian Vein, which 


ye be certain it was ſo: But may it 


E,ymphatick Gland, ſerving to pour 


xture thereof, which the Fetus is 
ore ſubject to, its Blood moving but 


And what makes me rather think ſo 
d becauſe its Excretory Ducts diſcharge 
bemſelves into the Thoracik, and have 


F lways very large ? If that be the right 
F N 4 uſe 


uſe of it, I anſwer, for the ſame Re. 


are not: For moſt certain it is, that they 


of the Vellels being now removed, 
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ſon that our Breaſts or Mammary Gland 


ſecreted Milk once, which we fed upq 
by the Mouth, though now they are dy 
and ſo far uſeleſs, the great Plerhy; 
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and no leſs uſeful than the former; for 
jult neceſſary for the Blood's Motion, it 


proper outlets of this Serum, upon urg- 
ing Occaſions; for which reaſon, the Bo- 


makes but one Viſcus of a Sort; and the 
Reaſon of it is, that one may ſerve, 
when any Misfortune befals the other, 


make it equal to both, which would 
be inconvenient, beſides taking up Room; 
lor it muſt have Emulgent Veſſels of a 


[weaken the current of the Blood too 
much in the Aorta, and conſequently 
incommode its Circulation through the 


lay, there is one on each ſide, whereby 
all Advantages are acquired, and no in- 
CONVENIENCES 


nE Kidneys are the next neceſ- The Ka- 
| fary parts in an Animal Body, %, wy 


two. 
as we drink often, and more than what is 
is fit and requiſite, that there ſhould be 
dy hath two Kidneys, leſt one ſhould be 


E injured, In which caſe, Nature deviates 
from her common Cuſtom, where ſhe 


lor becauſe one of the ſame bigneſs is not | 
Huficient to ſecrete faſt enough, and to 


[bigneſs proportionable to it, which would 


other parts of the Body: Therefore, I 
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convencies occaſioned, which could 

otherwiſe be effected. : 

The right Kidney lies under the L. 

ver, and the left under the Spleen ; any 

as all the iſcera have two Covering, 

one common from the Peritonæum, ai 

the inner proper to their own Subſtare 

ſo have theſe the internal, from the & 

terral Coat of the Blood-Veſſels. Thy 

ate well guarded with fat, to def 

their Veſlels from being cortoded by the 
acrimony of the Salts, and to 

them warm, the better to ſeparate i 

Serum. 

The Me. Their Subſtance too, like unto the 6 ; 

kids, ther Viſcera, is Glandular. The Eni Ki 

gent Arteries that enter them, ending n get 

fine round Glands, which make the . tic 

ternal Subſtance of them, about half: ter 

Finger thick, from each of which gos the 

A long ſmall Tube (as the Medullary al 

ones do in the Brain) and compoſe tht i Sul 

inner Subſtance of the Reins, and ar WW wi 

the proper Excretory Dus of the fr o 

mer; and the nearer they approach on tor 

another, make the fewer and wider Pipe, ter 

which, by raiſing the inner Membrane d mu 

their Extremities, form thoſe little Pro- WF  - 

tuberances called Papille or Caruncle, is 

which are viſible in the Pelois or Ce hat 

vity of each Kidney. | | Of 


The left Kidney is generally bigge | flo 
| th w 


Of the KIDNE XS. 187 | 


. [chan the right, occaſioned by the ſitua- i 

i 0 tion of the Aor ta, being more on that 

© ide, and ſtriking harder upon it, there- 

| bby cauſing ſomewhat greater accretion of 

Nervous 5 in the Fibres of that, than 

in the other. Their Shape and Figure i iS Their ſhape | 

nne unto a Kidney Bean, that being the and figure. i 
E moſt capacious torm, next unto a Sphere 1 
Ia entire Circle, to contain the great- | 
er Number of Glands, as likewiſe for 
= I more commodious 'Concuitrition of 
= | the excretory Tubes, through the Ca- 
nacles into the Pelis, as fo many Ra- 


dii from the Circumference to the Ge 1 

And thus we ſee, the Structure of the —_ 
WE Kidneys is like unto that of the Bowels in i 
WW general, and differing only in a few par- ll 
- WE ticulars, relating to the different Diame- | 


tees and Convolutions of their Duds, 
s W their Shape, Poſition and the like; which 
ao makes them of ſo hard and ſolid a 
x WF Subſtance beyond any of the others; 

nM whereas the Liver and Teſticles are not 
„bo firm as they are, becauſe their Secre- 
ic WF tory Ducts are much wider, and their In- 
terſtices larger, and conſequently muſt be 
a much lighter and ſofter than the former. 
„In the inner fide of the Kidneys, there ,,.. palms 
„sa Cavity, in each formed by the Di- 


r lation of the Ureters, called the Pefois | 
| or Ciſtern, into whech the Urine firſt n 
er wok and which are the ſeat and firſt ' 


a - - 980 


Wong 

: I 
. 
* 


| The ure. From theſe Cavities proceed two lay 
Tubes, which like all other Canals g 
the Body, are compoſed of three Coat, 


ters. 


that numbneſs of the Thigh, which ſong 
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bed for thoſe Stones that grow in ty 


Kidneys ; which ſometimes, by reaſon « r 


the ſituation of the Kidneys, at the In 


ſertion of the Pſoas Muſcles, cauſe N 


Compreſſion upon them, and ſo occa 


times happens in a Fit of the Stone. 


a Membranous, a Muſcular, and a Ne: 
vous one. 'They paſs from the Kidney 
to the Bladder in the form of the Let 
S, and enter it near the Neck very & 
liquely, as the Bile Duct does the Du. 
denum, to prevent the Urine, upon ay 
occaſion, from regurgitating back up 
the Kidneys, in the room of a Valve; « 
otherwiſe, by reaſon of the Bladders ofta 
diſtention with Urine, it would not har 
been ſo convenient, but its ſides woull 
have been ſqueezed together, and would 
in time been made uſeleſs. 'Theſe Uretes 
are as Excretory Ducts of the Kidney; 


and the Bladder is their Ciſtern, into 


which they diſcharge their Fluid. 


of the The Bladder is the Receptacle of tht 


üructure Urine, made of the expanſion of the Urs 
and uſe of 


- theBladder. ters, to receive and collect their Fluid 
to ſome Quantity, that it may be voided 
all at once, whereas without it we ſhould 
be & ntinually dropping our Water, wh 
9 1 wol 


would be very troubleſome to us, and con- 
Itrary to the wiſe Order of Nature, in re- 
Ee of the Proviſion made in other Caſes. 


CID 


k 

ls Subſtance is exactly like that of the for- 
ee, conſiſting of three Coats with Glands 
ca the inſide, to lubricate its Surface, and 


Wouard it from the acrimony of the Urine, 
which, like the inner Membrane of the 
Stomach, is full of Wrinkles to facilitate 
its Dilatation without Pain, 


i It is rightly ſituated at the bottom of the its Sitnati- 
| Welly, between the Duplicature of the Pe- en and 


88 3 . Shape, 
ErON4UM, there being ſpare room for it, 4 


between the Os Sacrum and Pubis, before 
the ſtraight Gut in Men and Yagina in Wo- 
Imen, its Orifice penetrating in them thro' 
the Fulda at the Root of the Clitoris. 
Its Figure is Spherical and not like a Pear, 


s hath been thought, being, by the weight 
eh of Water, biggeſt near the Neck. When 
Hit is full, the . P/ezhora of Nervous Juice 


on its Fibres, cauſed by the preſſure of its 


oF Fluid or Acrimony, occaſions all the Fi- 
BE bres of its Muſcular Coat to contract, and 


[ſo expel its Contents, which being over, 
the former ſuper-abounding Force ceaſing, 


i the Sphincter by its elaſticity, naturally 

WF ſhuts, and, by the Nervous Juice in its Fi- 

ug bres keeps all cloſe, till the former Cauſe 

ei acts afreſh, 3 
a Theſe are all the Parts belonging to the Kidteys 
1 Reins; and as their Fluid is of no further 1 


Service Heart. 
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| Service to the Body, it hath this reſervaig 
ry made on purpoſe for it, which the othy 
_ Glands of the Body need not, except 1 


 Theiruſe, 


Heart, that they may receive the Blool 
when hotteſt and freeſt to part with its & 


Heart. 


ven time, than what could have been, had 


is thruſt into them, and ſo conveyed y 


the direct contrary Order uſed here, 1 


...... | 
Why the This Poſition of the Kidneys fo near ti 
Kicneyso the Heart is, that the thickeſt parts of the 
Blood may not have time to unite with the 


the Caſe is ſometimes in the breeding of the 
Stone. Again, this nigh Poſition occaſiom 
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Gall-Bladder, there being a continual oc 
ſion or need of their Juices. The uſe of th 
Kidneys then, any Body may know, is, U 
ſeparate the Urine from the Blood, which 
by the Motion of the Heart and Arterix 


the Bladder, the Blood, which could mt 
for the bigneſs of its parts, returning bac 
by the Emulgent Veins. And for thi 
Reaſon they are appointed ſo near th 


rum; and where, by the by, we may ſt 


what is in thoſe Glands that ſecrete 1 


Serous, and ſo ſtop them in their Office, « 


a Secretion of a greater Quantity in a g. 


they been placed further from it; for as tit 
Celerity of the Blood is reciprocally, ® 
the diſtance is from the Heart, ſo the Se. 
cretions are always, as the Velocity of the 
Blood, at the Orifices of their Ducts, 1 

. VF conſe⸗ 


onſequently the Quantity ſecreted, in any 
yen time, muſt be directly, as the quanti- 
of Blood that paſſes by thoſe Orifices 
f the Glands. And for this Reaſon alſo 
is, that the Emulgent Veſſels are ſo ex- 
raordinary large, in proportion to the 
nallneſs of the Kidneys, and in compa- 
fon of thoſe of other Bowels of the Bo- 
ly, though much greater in Quantity, that 
e Blood may paſs more plentifully thro' 
hem, to have a greater quantity of aque- 
us Parts ſeparated from it. And the great 
nneſs and ſolidity of their Subſtance, is 
xcalioned by nothing elſe but by this 
[clocity of the Blood at their Orifices; 
phereby the proper parts for Nouriſhment 
dr Secretion are drove or impacted into the 
acuula, which receive them, with a great- 

r Force; and from the different Velocities 
df the ſaid Blood, in the different parts of 
e Body, proceed all the different Tex- 

s thereof, 
|. But ſome would have Secretion perform- How ſcpa- 
d by Fermentation, and ſome by Percola- ted. 
on; the laſt of which in ſome reſpe& muſt 
e true, conſidering the Nature of the 
Glands, which are like ſo many cylindrical 
trainers, and the plain Order of Nature, 

Fo affects ſimplicity in all her Operations. 

think no one can deny but that the laſt 
moſt intelligible, eaſy and uniform. 

But as it is the weakneſs of ſome Men 8 j 


2. ED 7; . ©, 
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be too credulous, it is likewiſe as prey, 
fault in another ſet of Men to believe iſ 
thing at all, and do the World no Kindaef 
but what reſults from Contradiction: Tho 
I deſire to ſhun, and ſhall proceed, whate 


they think of it, to ſnew, how Water,whig 


conſiſts of finer parts than thoſe of the Bloy 
can paſs off here, without any of them al 

with it, taking in here what hath been fil 
of Glandular Secretion in general in a fy. 
mer Chapter; for ſuppoſing Urine toy 
that Fluid, that conſiſts of the ſmalleſt pu. 
ticles of the Blood, and the Reinal Gland 
to be thoſe, which have their Secretoy 
Ducts of the ſmalleſt Diameter, it will tha 
follow, that the ſmalleſt Particles can oil 
enter, and that all others muſt paſs by and 


return back by the Veins, whilſt the Fluid, 


that paſſes out at the other Extremity of the 
Gland, called the Excretory Dutt, will b 
ſuch as is required. 


A e To illuſtrate this Subject ſtill a little fur- 
| 7s wh ther, it is here neceſſary, that the Glands d 


imall, 


the Kidneys ſhould be the ſmalleſt of any, 
except thoſe of the Brain. It is likewiſe ne- 
ceſſary, that their evaneſcent Arteries ſhould 


not have ſo many Complications and Con- 


volutions as thoſe of other Glands; that the 


Serum, as ſoon as ſeparated, may be direct) 


carried off: From all which it will neceſſ 
rily follow, that they will eaſily admit the 


Serum, and permit nolarger Particles topab 
off by this Secretion. But 
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gut then, ſays one, as theſe ſecretory 
as paſs from the Sides of the Extre- 
ities of their Arteries at right angles, 
ow can any Liquor paſs that way, which 
ſo directly againſt the ſtreight Motion of 
e Blood's Circulation? This is perform 
by the Force of the Heart, though the 
ect is in another Direction different 
om that of the Blood's Motion; and 
py eaſily be conceived, if we conſider 
ain, that it is the Property of all Glands 
) preſs Undequaque; wherefore the Preſ- 


ee of a contained Fluid, will be in a 
\{Wicction perpendicular to the Sides of 
containing Veſſel: To which, adding 
Motion or Force of the Heart upon 
Column of Blood in the great Artery, 
ich makes it more in a Direction pa- 
ic Ile! to the Axis of the Veſſels; we have 
be compound Motion, which, both acting 


ether, will force the Fluid into the 

cretory Ducts in a Direction perpendi- 

lar to the Trunk of their Artery. 

A little above the Kidneys there lie two TheGlan- 

tle flattiſh Bodies, called the Glandulæ dulæ _ 

males, wrap'd up in Fat, about the _ 

preſs of a Nux Vomica, the right One 

feeding the Left in bigneſs. They are 

ered with a fine Membrane, by which 

ey are ſtrongly faſtened to the exter- 

U one of the Kidneys. They are almoſt | 

big as the Kidneys themſelves in a Fæ- 
| AKs, 
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a blackiſh Sort of Liquor. They receht 
an Artery from the Emulgent, and fone 
times from the Aorta, and their Nen 
from the Intercoſtal Pair. 


Their Uſe. 


but fo far, I think, is evident, that thy, 
ſigned chiefly for the Fætus before Birh 


ſecrete that thick Matter found in then 
to ſerve as a Rennet to provoke the Seer 
tion of Serum from the Blood: But th 


ſent State of Anatomy admit of any thi 
way ; beſides, they have no Communic 


kus, and Children till almoſt half a 1 
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old; but afterwards grow but very floyy 
and when the Privities begin to have Har 
ceaſe growing any more. 

Their Subſtance is hollow, containig 


As to their Uſe it is not yet well knom, 


as well as the Gut Czcum, the Clu 
Thymus and Umbelical Veſſels, were & 


and therefore are in them ſo remarkably 
large. Some, as Veſalius, believe that the 


Uſe can never hold with the Manner 0 
Secretion in other Parts, nor will the pre 


tion with the Emulgent Veſlels. 

Others think they ſerve as a Receptad 
for the Blood that flows to the Kidney 
thereby preventing too large a Secretid 
of Urine, that the Fætus may be able 
hold it all in the Bladder till after Bit 
Whilſt others again think they ſeparate 
Liquor from the Arterial Blood like a kn 
of Sapo to dilute the returning Blood the 


* 


ty 
ich 
us 
Ima 
0 
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too thick after it comes from the Kid- 


ions of Spigelius, Riolanus, Ghſſon and 
Marton about them, we muſt even ac- 


ers them better to us. | 
| To theſe we may add the Lachrymal 
Wands, in as much as they ſecrete a 
atry Fluid reſembling Urine, which oc- 
pions the common ſaying, the more any 


(der any particular Head, being but 
fall, and in reſpect of their Size incon- 


kckfide of the Conjunctiva, upon the up- 
r Part of the Globe of the Eye, pretty 


ch ſends out an excretory Channel, 


ne, where it covers the upper Lid. 
bey ſeparate the Matter of Tears, and 
x the Eye always moiſt, to defend it 
dm the Injuries of the drying Air; from 
ence the Liquor runs along the under 
lid into the Puncta Lachrymalia, which 
two little holes in the great Canthus, 
lic diſcharge it into a ſmall membra- 
Ws Bag, that ſends out from its bottom, 
mall Tube which pierces the Noſe, 
opens under the upper Lamina,. of 
0 Spongioſum, and ſerves alſo to 

1 moiſten 


keys, which indeed is the moſt likely. 
hut not to mention the moſt ſimple Opi- 


ueſoe in our Ignorance till time diſco- 


y the leſs they puſs. Theſe come not 
erable Parts. They are ſituated on the 


Ire, divided into ſeveral Lobes, each of 


hich opens in the foreſide of this Mem- 
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were formerly thought to be Lachym 
SGlands, whereas they are now found! 
with ſtrong Actions of the neighban 
caſioned by the new impreſſed Velo 
which we call weeping; and in ſome l 


tity in a ſhort time; and does not fl 
from the Brain as the Antients thought 


that are directly neceſſary towards t 
Health or well being of every individ 
as being diſperſed here and there of 


ferent Fluids from the ſame Maſs of Bl 


and different Angles they make to 
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moiſten the inner Membrane of the) 
ſtrils. Upon the two foreſaid Punctm 
there is a Caruncle on each to keep thy 
always open, when the Eye is ſhut, yi 


lie on the other fide, or leſſer Canthy; 
the Eye. Upon Grief of Mind, attend 
Muſcles, they make large Secretions, 0 
of the Blood upon thoſe Contrada 


ple amounts to a very conſiderable Qua 
Theſe are all the moſt principal Glu 
Body. But yet there are many more, tl 


do not come under any particular He 


the whole Body, which all amount 
thirty ſeven Sorts, which all ſeparate d 


cauſed, as I have ſaid, from their dil 
rent Diameters, Diſtances from the Hel 


Trunk of their Arteries; upon whl 
Head the whole Doctrine of animal 
cretion does depend, the Knowledge 

£ wy 
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Phich is neceſſary to a Phyſician, who 
bakes Cures his Intention and Aim. 
It follows next, in Place and Order, to 
eat of thoſe Glands belonging to Gene- 
ion; for as we are not made wholly 
r our ſelves, but alſo for our Poſterity, 


ore Parts, than what are barely neceſſary 
r our own Exiſtence, and without which 


d Deſign of our Being; and firſt of 
joſe belonging to the Male, as being the 
pperior of both Sexes, : 


f the TesmICLEs, 


PHE Tefticles are two glandular 
Bodies, and the proper Veſſels of 
decretion of the male Sperm; whoſe 


| have alſo three Coats or Coverings, 
Exrotum, the Vaginalis and Albuginea. 
ley ariſe from the Aorta before it di- 
s into the Iliack Branches, a little be- 


gin, and dilate and grow larger, as 


 Arotum, without the Cavity of the 
omen, where they divide each inta 
03 wo 


ature hath furniſhed our Bodies with 


Wc: ſhould only anſwer half the End 


ructure alſo is very nice and wonderful, 


the Emulgents, with a very ſmall 


go forwards, paſſing down as low as 
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| two Branches, the main one making (yl 

| Subſtance of their Body, and the other 

ſpent upon the Epididymes. i 

The Tef- Thus, their Subſtance is not Marro i 
ticles hy as was formerly thought, but ſecrety 

without Veſſels ariſing from the Extremities i 

Cy their Arteries, which ſecrete the mot vii 

pong Fluid from the Blood, by reaſon their 

pounding Arteries are moſt complicau 

And for this Reaſon it is that they ar. 

tuated out of the Body, at ſuch a dia 

from the Heart, and with ſuch naw 

Orifices, and which grow larger aft 

wards; all which Circumſtances, I f 

are to check the Velocity of the Blox 

and to give it Time and Opportuniy t 

form thoſe larger fized Particles of whid 

the Seed conſiſts: for that the Viſcidh 

of a Fluid ſeparated will be reciprocal 

as the Celerity of the Blood, at the 0 

fice of the ſeparating Canal, therein 

Nature hath placed them on the Oui 

of rhe Cavity; which is not ſo in Fou 

reaſon they would be often in Danger, a 

likewiſe it would incommode their Flying 

Their Subſtance, Ifay, is nothing butt 

foldings of ſeveral ſmall Tubes, ditpoſed! 

ſuch a Manner, that if you put them in 

Water, after having ſtript them of their T 

nicle, by ſtirring a little the fixed Velſtl 

themſelves, without the Help of IN 1 

ments, they will ſeparate one from anothei 
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Jas to be drawn out a very great Length. 
EThey run in very ſhort Reathes from the 
ETunica Albuginea to the Axis of the 
Freſticles, having Partitions from one ano- 
ther, by thin membranous Productions 
rom their inveſting Parts, which unite 


Wind ings upon the upper Surface of the 
FTeſticle, conſtitute the excretory Duct of 


rtremity, form the defferrent Veſſels, one 
from each, about the Bigneſs of a Gooſe 
Quill, which, paſſing up to the hinder 
Part of the Neck of the Bladder, empty 
themſelves into their proper Receptacle or 
Ciſtern, as all other excretory Ducts do, 
Which are called the ſeminal Bladders, 
made of an Expanſion of theſe, through 
which they paſs at laſt, very near each 
other; and growing ſmaller and ſmaller, 
they paſs through the Proſtratæ, and open 


of the Bladder, where each Orifice or 
ain erforation hath a ſpongy Border, to pre- 
rent the involuntary Emiſſion of the Se- 
men, called the Caput Galinaginis. 


O 4 lar 


I at the Axis, and form a Cover for 


Some ſmall Tubes, which at one End 
me, and terminate in one Canal; 
ich again, by ſeveral Turnings and 


the former called Epididymes, which be- 
ing continued, and aſcending from the 


into the Urethra, a little below the Neck 


This is a general View of the internal 
Parts of Generation in Men, the particu- 
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lar Obſervables of which are theſe ; th 
narrow Orifices of their Arteries at ther 
Origin, the Largeneſs of their Veins, the 
Traces and Wreaths of their ſecretoy 
Ducts, from the Albuginous Coat to the 
Axis of the Teſticles, as ſo many Raj 
from the Circumference to the Centr, 
and all conducing to the due Formatiq 
of the Semen: For thoſe Particles which 
compoſe it, being groſs, and Particles 
large Surfaces, all the ſmaller Parts of the 
Blood muſt needs enter the Tubes wit 
them : therefore, that none but the former 
might arrive at their excretory Duds o 
deferrent Veſſels, it is neceſſary that the 
ſecretory Ducts of the Teſticles ſhould be 
long, that many ſmaller Branches might 
Proceed from them, to carry off the 
ſmaller Particles, not needful to compol: 
the Matter of the Semen: Wherefore it 
is that there are ſo many Lymphaticks be- 
longing to them, which diſcharge them- 
ſelves into the inguinal Glands, in order 
to paſs on to the Receptacle of Chyle 
The greater Length of the Vaſa defern: 
tia is alſo obſervable, to prevent the Im- 
petus of the Seed; being capable of dils 
ting their Orifices at the Extremities, 6 
as to emit the Semen with the Aſſiſtance 
of the Compreſſion of the ſurrounding 
Parts in Copulation. We 
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And here we may carry on our wonted 
Analogy; for we find here alſo, that an 

E Artery continued with ſome ſmall Diffe- 

© rence in its Complication, conſtitutes theſe 
glandulous Bodies the Teſticles, and all 

Parts belonging to them, with the Vaſa 
eferentia, which being enlarged at one 

End form the Veęſiculæ ſeminales, as the 
Rladder is from the Ureters. In all which 

there is a general Mechaniſm common with 

All the other Parts and Viſcera of the 

Wody ; their particular Differences ariſing 
chiefly from their different Magnitudes, 
Pituations, Thickneſs and Lengths, with 

Whe different Velocities and Quantities of 

the Blood that flows to them, for their 

ſeveral Secretions and Uſes. 1 
Their Figure is ſomewhat like that of The Teſ- 
In Hen's Egg, but ſomething flatter on beles why 


| . 1 of an Oval 
ach Side, that being the moſt capacious Figure: 


x- Norm under the ſame Magnitude that can One big- 
n- We, and the moſt fir, for all the ſeveral gh. 14 
Jer WW races of the ſecretory Ducts to ariſe from and two 
le. Wie Circumference, without preſſing upon 55 TW 
. r eroſſing of one another. The Right is 

m- ten bigger than the Left, and for the 

l: me Reaſon that the Limbs on the right 

ode exceed the left in Strength, the Ve- 

nce Npeity and Quantity of Blood being in 


be one greater than in the other: Where- 

re we are ſtronger on the right Side 

an on the left, moſt commonly uſing ic 
more 


[ i 
oo en = oe ads ES 


more. And as Accretion is in proportiq 
to the Quantity of Blood and Degree q 


all the Parts belonging to it muſt be by. 


the External common to both, called d 


tion againſt one another. It conſiſts of 
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Motion, it will therefore follow, that th 
right Side muſt be nouriſhed ſomethin 
more and quicker than the left, wherefor 


ger. They are two in Number, that on 
may ſerve, if any Accident ſhould occih 
on the Loſs of the other. 
They ſend off their Veins: back to th 
Cava, the Left of which does not enteri 
directly as the other, but paſſes into th 
left emulgent Vein, to prevent crofiny 
the main Artery, which, by its Pulſati 
would have ſtoped its flow Motion throw 
it, occaſioned by the Largeneſs of the ane 
and the Smallneſs of the other. 

The Teſticles, as we have ſaid, are we 
guarded with three Coats or Teguments 


Scrotum ; divided through the Middle wit 
a membranous Partition, to prevent ti 
Twiſting of the Teſticles and their Fri 


Cuticle, Cutis, Membrana adipoſa and mi 
cular Coats, but all very thin, to a0 
being heavy and troubleſome. It ſerie 
inſtead, and is a Production of the co 
mon Integument of the Abdomen, 
contain and defend the Arteries, and lh 
their Motions, 85 1 
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| The ſecond Coat is the Vaginalis, and 


I Periconzum, but I cannot ſay how true; 
pr it hath no Connection with it, but ra- 
cher proceeds from the Membrane of the 
abdominal Muſcles; for as at a Diſſection 
ve were trying to ſeparate and remove 
a the Viſcera whole and entire out of 


Veſſels to paſs to the Teſticles, but that they 
ran along between the Duplicature of 
the Peritonæum behind, without ever en- 
tering the Cavity of the Abdomen, as was 
formerly thought, and then enter the 
Holes of the Tranſverſe and Oblique 
Muſcles, where they meet with this 
Tegument, which cloſely embraces the 


to them at their Extremities. The Cre- 
maſter Muſcles, that ariſe from the Os 


them upwards when they act, being alſo 


Coat of the Scropum. N 
The third and internal Coat is the 
white Coat, which is very ſmooth, denſe 
and ſtrong, being an Expanſion of the 


Teſticles; which even enters the very Bo- 
flies of them, making that Body that di- 
ti vides 


E which is reckoned a Production of the 


the Abdomen; without opening the Peri- 
tonæum, we found there were no ſuch 
Perforations through it for the Spermatick 


whole Body of the Teſticles, and adheres 


jubrs, are inſerted into this Coat, and pull 


aſſiſted by the Corrugation of che Muſcular 


Coats of thoſe Veſſels which enter the 
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_ vides the Traces or Wreaths that the . 
cretory Ducts make in them. This Cog 
| ſerves to keep all cloſe, diſtin& and wary, 
that Secretion may go on without Inter. 
ruption. „ | 
Of the The next Part to theſe are the deferen; 
Vaſa de- Veſſels, which ariſe from the Extremitie 
res. ol. the F ormer, being their excretory Vel. 
ſels or Dus; and aſcending upwards the 
ſame Way the Spermatick Veſſels deſceni 
to the Teſticles, enter by the Holes in 
the Muſcles into the Abdomen, and 
marching over them, between the back$id: 
of the Bladder and the Rectum, thy 
grow larger, and then coming cloſer u 
each other, they grow very ſmall again, 
and empty themſelves into the Semind 
Bladders. 1 „ 
The Seminal Bladders are two in Num- Nor 
ber, one on each Side, tied to one another, . 
by a communicating Membrane of their W;;. 
Fibres; which in Coition ſerve to contrad co 
and compreſs them. They are about two rh 
Fingers Breadth long, and near an Inch 
broad, reſembling the Meanders or Con- di 
volutions of the Brain. They grow very Wer 
narrow at their End which is next to the NG 
Proſtratæ. Their Cavities are divided by Wp, 
membranous Cells, which ſerve to keep E 
the Seed in, like Honey-combs, that all N cht 
may not be ejected at once, and to afliſt th: 
their Contractions, when expelled ; they IN Bu 
pts * opel 
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open diſtinctly by two Orifices into the 
former Veſſels, from which they receive 
the Seed, to be reſerved, till there is oc- 
caſion for it: Next theſe is the 


Proſtratæ, which is a large cellulous 


Gland, covered with a ſtrong muſcular 
Membrane, and ſituated at the Neck of 
the Bladder, about the bigneſs of a Wal- 
nut: Having many little Glands, that lie 
upon the Sides of the Veſicles that ſepa- 
tate a mucilaginous Liquor, to be depo- 
ſited in them, ready for the Lubricating 
the Urethra upon Ejection, which is car- 
Tried into the Beginning of the Urethra, 
by twelve little excretory Ducts, which 
open about the Orifices of the different 
| Veſſels, the Borders of which are all Spon- 
gious, to hinder the too quick returning 
off of this Liquor, as the Caſe is in foul 
Embraces, where the venereal Salts, car- 


fried hither by the Elaſticity of the Air, 


corrode them and ſo cauſe the Gonor- 
rhea, 1 3 


As to the Uſe of this Liquor, Authors Of the Uk. 
differ about it; ſome thinking it of no of thePro- 
greater uſe than to ſmoothen and lubri- 


cate the Urethra, to prevent the great 


20 


3 


rats. 


Pain that would otherwiſe ' enſue upon 


Eection, and to aſſiſt the free Motion of 
the Semen, by removing that Friction, 
that would often quite ſtop it, when dry. 
Bur ſome think it adds a greater Perfection 

Cs Tt 


Of the OvakIESV. 
to the Seed which comes from the Te. 
cles, and renders it more fruitful ; but! 
think indeed, with Regner de Graef that 
this Liquor ſerves only for a Vehicle 9 
the Seed, as it paſſes from the Veſſels u 
the Matrix ; ; and perhaps ſerves ther 
for Nouriſhment for the Animalcula til 
conceived, Theſe are the chief Rematk 
ables belonging to the internal Parts 
Generation in the Male, what remains we 
refer to the Chapter of external Part, 
they not belonging to the Theory 1 
Glands; therefore, we ſhall proceed to 
view thoſe of the Female, which ar 
moſtly glandular too, with ſome Vati 
tion, 


CHAP. XVII. 
Of the Oyazins. 


8 4 Woman was made for a Help 
mate for Man, Nature hath fitly 
provided her with thoſe Parts or Organs 
of Generation which the other wants 
not allowing him, the Vegetables, to 
bring forth Seed of himſelf, but hath 
qualified her to enamour him to the Fe- 
male, and her to him, that all Family 
Duties might go cordially on, to the ge- 


neral Good of the whole Creation, 75 
* 
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falſilling the wife Intention of Provi- 
ance: 5 

And here we muſt obſerve their great 
keneſs to the Male's Parts, as far as the 
Nature of things could poſſibly admit, for 
ſuppoſing his to be inverted into the Ca- 
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re 
iy of the Abdomen, you have a reſem- 
lung Idea of the other. But to proceed, 


the Beginnings of the internal Parts of 
Generation in Women, are the ſame as in 


Prteries and two Veins, arifing as theirs 
fo, only are ſhorter, becauſe it would 
have been inconvenient for the Oyaries to 
be placed without their Bodies, as the 


Turnings and Windings as they paſs down, 
which retards the Motion of the Blood, 
all one as if the Ovaries had been placed 


of them, as by the many Angles they 


Men, viz. four Spermatick Veſſels, two 


Teſticles are in the Male; therefore to 
make amends for this, they are fuller of 


lower down, both by the greater Lengths 


p- make with one another. 8 35 
itchy As ſoon as the Spermatick Arteries ar- Of the 
ans ire at the Teſtes or Ovaries of the Fe- Sberwa, 


ind flow, being not much wanted. The 


more, of which one is beſtowed on the 
ful- | Womb, 


other larger Branch is divided into three 


. tick Veſ- 
male, they each divide into two Branches, ſels of the 


the ſmalleſt of which is ſpent upon the Ova- Female. 
tes, They have not many Blood-Veſlels, 
by reaſon their Secretion is but very ſmall _ 
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Womb, another upon the Vagina, ay/ 
the third upon the Ligaments and the Fy, 
1 Tubes of the Womb. Theſe 4 
have their proper Veins, which retun 
back by the ſame Courſes, and return in 
Blood into the Aorta again. 
Of the O- The Ovaries are two little Bodies, ol 
varies. led by ſome, the Female Teſticles, abou 
half as big as thoſe of a Man, and of the 
like Figure, fituated about two Fing 
Breadth diſtant from the Bottom of th 
Womb, and faſtened by the broad Lig 
ment, adhering to the Peritonæum, 
the Ilia, by the Spermatick Veſſels, en 
vered with a common Membrane from i, 
and a proper one from the Coats of 1t 
own Veſſels, which ſticks very cloſe v 
them, as the Albuginous does to thoſe of 
the Male. 
Their Subſtance is of a very particula 
Kind, as their Uſe is too, conſiſting 
F ibres and Membranes, that have many 
Spaces or Interſtices between, like ſo may 
Cells of a Honey, Comb, in which are 
found ſeveral little Bladders full of a cer 
Liquor, which when boiled, turns to 
white ſolid Subſtance like the White of an 
Egg. Thoſe Ovaries ſerve then as prope 
Beds and Repoſitories for thoſe little Blad- 
ders, till there is occafion for their fur: 
ther Uſe, and were firſt diſcovered b 


Fobn Van 3 an Anatomiſt, at 124 0 
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wout the Year 1668, and further im- 
proved, by Regner de Graef, who was 

Pupil to Sylvius, and a Phyſician at Delpb, 

ho being ſnatched off by ſudden Death, 

ft the further Diſcoveries to be perform- 

d by John Swammerdam, Phyſician at 
Imſterdam. „ 

Theſe little Bladders, that lodge in the The Me- 
mer, are true and real Eggs, which „ 
ne as the proper Nidus for the Animal- f tue 
la of the Male at Conception, and are Female 
different Size and Number in Women Eggs. 

F different Ages, being ſometimes ten or 

wenty in each Ovary, They likewiſe 

ave three fine Membranes or Coats, from I 
e three aboveſaid Coats of their ſecre- 
ry Ducts, which ariſe from their Artery, 
nd in time manifeſtly ſhow themſelves, | 
nd form thoſe Parts of the Birth called | 


ulaWe Encloſures or Secundines ; and as one 
; offert of the Body is but a Continuation 
aa the other, ariſing all from the Heart, 
nam ſd being all entire, though in Miniature, 


the Stamen before Conception, it is not 
hard a Matter to conceive of the Ani- 
tal Oeconomy as it is by ſome thought 
be. So we ſee, that theſe very Eggs, 
well as the Ovyaries they lodge in, are 
Wt the Continuation of the fineſt of the 
ats of their Excretory Ducts, by the 
owing in of this ſaid clear Liquor, which is 
ceted by the ſaid Duct, and here de- 
_ P poſited 
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A farther 


Conſide- 


ration of may be ſeen, from which the Egg | 
and, in a few Days, becomes like a Cin 


Hen's 


Eggs. 
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p. 


1 
10. 


paſs out, at the further Side of the Blay 
der, being a whole concave Sphere, hy 


can hold no more, the Diſtenſion of th 
| Bladder cloſes up the Du& that fed it, aj 


But more of this, with a full Account 
the Mode of Generation, or Conceptin, 


trix; from which, without farther Army 


to bear the Air. And that cheſe Eon 
owe not their Origin in the leaſt to tit 


when young, though impoſſible in ion 
Vid. Hz Without the Help of a Microſcope, as 
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poſited for future Uſe; where it canyy 


only at its Orifice, where the Du enter; 
and therefore, when filled fo full thatj 


is then in that State, which we call ix 


we refer to the Chapter of their Fluid, 
In Cows, afrer Conception, the Hi 


ment, it is plain, that all Animals hay 
Eggs; which are nothing elſe, as we fal 
before, but thoſe little Bladders contain 
in their Teſticles, which, as ſoon as the 
are impregnated, do preſently flide int 
the Matrix, there to be nouriſhed till i 


Seed of the Male, is plain, from the 
prior Exiſtence before the Uſe of any 
for even, as ſoon as born, they may all þ 
ſeen in Cluſters (in young Chickens 1 
ſoon as hatched) and in larger Creatur 


famous Author obſerves. Now whethe 


" thoſe Veſlels do immediately ſhed cn 
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7 mph into thoſe little Bladders, or me- 
ately by the Help of certain little Glands, 
at lye hid in the fibrous Texture of the 
Membranes of the Ovarium for the Secre- 7 
jon of it, is hard to determine; though, 
cording to the uſual Cuſtom of Nature, 
n all other Glands of the Body, the laſt 
; moſt conſonant ; and then, we will call 
he Ducts that feed theſe Bladders, the 
xcretory Ducts of thoſe Glands; and fo 
e carry one uniform Theory and Order 
rough our whole animal Oeconomy. 
They are two in Number, leſt one 
jould meet with any Misfortune ; and to 
wſe the more Conceptions ; ſome being 
de in one, when none are in the other; 
d not ſingle, as in Hens, that lay but 
eine and ofte. 
Next to theſe are the Tubes of the 
omb, found out by Fallopius from Of the 
om they have their Name. They are Me; 
rated one on the right Side, and the the Falle- 
ber on the left, running from the Sides H,, 
its Bottom, with narrow Beginnings, * 
Joch dilate in the Form of a Trumpet to 
ir Extremities, where they are con- 
ted again into a ſmall Orifice, like the 
oth of a Purſe, from whoſe Circum- 
ence, they dilate into a pretty broad 
embrane called Morſus Diaboli, becauſe 
1 ks as if tore at the Edges. The Ca- 
next the Womb will ſcarce admit of 


P 2 a 
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Eggs from the Ovaria to the Womb, th 
Mechaniſm of which is very ſuitable þ 


makes its Extremity form a greater Cur 


exactly into its Mouth or Orifice, whe! 
it is detained in the wideſt Part of iti 


of this Tube is ſo very ſmall next f 


being forced upon it, by the Diſtenſo 
occaſioned by the Growing of that ER 
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a Hog's Briſtle, but, at its wideſt Par 
will take in the End of one's little Finge 
Their Subſtance conſiſts of the fame wit 
that of the Womb, they being only pn 
ductions from it, about four or five Pn 
gers Breadth long; and ſerve for the cn 
veighing of the Animalcula to, and d 


it, the ragged Expanſion of its Membny 
ſerving to catch the Egg, as it falls, th 
it may not drop aſide into the Cavin d 
the Abdomen, which at that Time, thouy 
not at others, is turned upwards to th 
Ovary, by the Diſtenſion of its Fi 
with Blood and nervous Juice, whic 


with the other than before, whereby th 


Egg, dropping perpendicularly, may ii 


ſome Days, till the outward Orifice of it 
Womb is well ſhut ; wherefore the Ori 


Womb, to prevent the Air injuring d 
Egg; but at laſt lets it paſs through 


whilſt in the Tube, even as it afterwi! 
forces upon the other Orifice of ' 
Womb, at the Birth. 

Under thoſe lyes the Matrix or Wo! 


77 
= 


„e rhigh, on the upper Part of the Inſide of 


ance is cellulous, conſiſting of three 
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about two Fingers Breadth, and one and A farther 
a half thick, and three long, in Figure * 
| ol 5 5 n of the 
ike a Pear, and its Cavity in Maids large Remarka- 


enough to contain an Almond. Its Sub- * of the 


Womb. 


Membranes, as all the other Parts do, up- 
bn the Internal of which there are many 
Plands, which ſeparate a Liquor to lubri- 
ate its Cavity. Its lower Extremity joins 
he upper End of the Vagina, where it 
makes a little Protuberance reſembling the 


Wuzzle of a Dog, called the Os Tincæ, 


ell lined with Glands, which ſeparate 
Liquor or Subſtance like Birdlime, to 
ral up its Orifice cloſe in the Time of 
eſtation, and which are the Seat of the 
Fur Albus or that Diſtemper called the 
Whites. All its Veſſels creep upon it, 
mth many Turnings and Windings, that 
bey may not break, when much diſtend- 
d. It is tied by the broad and round Li- 
ments, to keep it firm and ſteady ; the 
ſt going out from its Sides like a Pair 
Wings, being only a Production of the 
ſeritonæum; the round ones paſs round the 
bottom of it like a Hood, and proceed down 
rough the Rings of the oblique and tranſ- 


mw” Muſcles of the Abdomen to the Os 
- "2, where they expand like a Gooſe's 


oot, and are partly inſerted into the Os pubis 
id partly into the membranous Muſcle of 


2 it; 


2 ———ů—— — ng ge nome oe — 
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it ; from whence proceed the Pains thy 
Women feel when big with Child in that 


CHAP. XVIII. 
Of the MEmBranes. 


Aving thus ſpoke of every glands 
Bowel in the Body particularly 
themſelves, we ſhall next, to render ar 
animal View more perfect and entir 
proceed to treat of theſe many membn- 
nous Expanſions, which every where offt 
themſelves to our Conſideration, and t 
prevent any Interruption they would har 
cauſed in the Deſcription of the former 
I thought therefore fit to put them al 
down here together, and make them ii. 

troductory to the Chapter of Bones. 
Membranes then are ſo many thin Skin 
or Webs, of different Fibres variouſy 
interwoven with one another, conſtituting 
broad, flat Expanſions, for Linings an 
Coverings of all the ſingle Parts of tht 
Body. By means of their Fibres they art 
very extenſible and elaſtick, whereby the 
are able to contract and cloſely graſp the 
Parts they contain, their neryous Fibre 
21ving them an exquiſite Senſe of Feeling 
which is the Cauſe of their Contract 
e 
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| Their Uſe is well known to be, to wrap The Uſe 
| ſome Parts up in, to ſuſpend others, and hag 
Ito line ſome. Their differences are many branes. 
land great; firſt, in reſpect of their Sub- 
lance: Some being thin and ſome thick; 

of their Figures, ſome being broad, ſome 

Yong, and others triangular; in reſpect of 

their Situation, ſome external, ſome internal: 

Wut their chief Differences ariſe from the 
liferent Order, Number, and Bigneſs of 

their conſtituent Fibres, which they are 

nade up of; and ſo, ſome are little and 

Wome large, ſome are ſoft and ſome hard, 
vccording the Uſes they are deſigned for. 

Their Number is almoſt infinite, but Of the 
the moſt conſiderable are theſe thar follow. - tad 
In the Head are the Meninges, conſiſting * 
if the Dura and Pia Mater. The firſt is 

| ſtrong and thick Membrane which co- 

ers all the Cavity of the Skull, and con- 

tains the whole Brain looſely, and ſerves 

* Lining to guard the Veſſels of the 

rain that run upon its Surface, and be- 

een its own Duplicature, from being 

oo much preſſed by the Skull. It adheres 

ey cloſe ro the Sutures, by the Fibres 

Wand Veſſels it ſends to the Pericranium, 
ich a Deſign to keep ir ſteady and hol- 
„, from ſinking cloſe upon the internal 
embrane the Pia Mater. It alſo gives 

Coat to all the Membranes of the Body. 

is a double Membrane compoſed and 

2 made 


* 
- 
—_— CI K» —— * 


| 
| 


Falx; the ſecond, that portion that d. 
vides the Cerebrum from the Cerebelly 


of the one might not offend the olle 
which lyes under it; and the ehird ſep. 


Longitudinal, which runs along all th 


charge themſelves into the internal | 
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made of every ſtrong Fibres. It hy 


three Proceſſes, made by the Doubling q 
its inner Membrane. The firſt forms the 


very ſtrong and thick, that the weigh 


rates the external Subſtance of the Cer. 
bellum into two protuberances. In ths 
Membrane likewiſe are ſeveral Sinus 
that run along between its two Lining; 
four of which are very notable ; firſt, th 


Falx, directly under the ſagital Sum: 
into which ſome of the Blood from the 
Brain enters, by reaſon the motion of i 
in the Veins is but ſlow there. This d. 
nus hath ſeveral Cells and round Lig 
ments, which croſs' from one Side to the 
other, which ſerves to puſh forwards te 
contained Blood by their Elaſticity : The 
Second and Third which this opens int 
are the Lateral; they ariſe from the End 
of the Former, and going down upon tit 
Sides of the occipital Bones in a crook 
Way, they paſs through the ſame Hol 
with the eighth Pair of Nerves, and dl 


gulars. The Fourth lyes behind, a 
opens where the lateral Sinus Joon ch 
5 : 20! 


Lo 


Longitudinal. This Meeting of the four 
Ecnus's is called Torcular. 

It is exquiſite in feeling, being well 
locked with Nerves. The Uſe of it, as 
ye faid before, is, to line the Skull, the 
Brain, the ſpinal Marrow, and all the 
Nerves, to divide the Cerebrum in two, 
7 d hinder its preſſing upon the Cerebel- 
Jum, to receive the Blood freely from the 
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Veins of the Brain, and diſcharge it quick- 


wſe a Conſent and Sympathy amongſt 
the Nerves, when a Plethora of Spirits 
happens in any of them. 


ſy into the Jugulars; and laſt of all to 


| The Pia Mater is as thin as the other Of 8 
þ thick, and alſo double, lying immedi- 1 3 


peely under the Dura Mater, and covers 
ul the Subſtance of the Brain; for which 


ig Neaſon its inner Membrane is much long- 
xr than its outward one, running in be- 


teen all the Foldings and Circumvoluti- 


Ns of the cortical Part of the Brain, to 


eparate them, and ſuſtain their blood 
eſſels, which make many Turnings upon 


before they enter the Subſtance thereof, 


0 break the Impetus of the Blood, chat 


may not enter too forcibly into the 


ender Glands, to dilate them too much, 
s in the Caſe of Madneſs. 
The Uſe of this Membrane is the ſame 


of che former, only that this covers not 


he Nerves in general as the other does, 


but 
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but every ſingle Fibre of them in part, 
cular, 15 
The The next are the Membranes of c. 
3 o Eyes; which ſome reckon ſeven; th 
the Eyes. Membrane that lines the Inſide of the Noſ 
and its ſpongy Bones; the Membrane of th 
Tympanum and Mouth; the Tunicle pro 
per to the Tongue and Palate : Thel, 
with ſeveral leſſer ones, are the Membran 
belonging to the Head, | 
Of the In the Breaſt or Thorax are theſe: Fir 
Thorax. the Pleura, which is a double Membrax 
likewiſe, and lines all the Cavity of the 
Thorax, which ariſing from the Vertebn 
of the Back, aſcends, on each Side, upalf 
the Infide of the Ribs to the Middle 
the Sternum or Breaſt-bone, and is fixe 
to the Perioſteum, and the internal inter 
coſtal Muſcles, and covers the Midri 
Its Uſe is to line the Surface of the Ribs 
that the Lungs may play eaſy withou 
friction, and to give a Covering to ti 
Parts there contained. It is the Seat 0 
the Diſtemper called a Pleuriſy, whic 
is an Inflammation of this Part, cauſet 
by ſtagnant Blood. It likewiſe forms tha 
Partition in the Breaſt called the Mediaft * 
num, which divides the Thorax into two 
containing, in its Duplicature, the Heal 
in its Pericardium. It ſerves to ſuſpen 
the Heart and to part the Communicet 
on of the Cavities of the two Lobes 0 


the 
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Je Lungs, that one might officiate if the 
ber ſhould happen to be hindered by a 
ound on the other Side. ; 
In the lower Belly is the Peritonæum, of the 
hich lines the Cavity of the Abdomen, Abdo- 
d gives Coverings to all its Parts con- 
ined, as the Pleura does to the Cavity 
{ the Thorax. It lyes immediately un- 
r the Muſcles. of the lower Belly, and 
a thin and ſoft Membrane, containing 
ny ſmall Glands in it, which make it 
ry ſmooth and moiſt with their Liquor, 
the eaſy Motion of the Inteſtines, which, 
eden obſtructed, as in ſeveral Dropſies 
Wd other diſorders of the Body, makes it 
row very thick and hard. The upper 
art covers the under Side of the Midriff, 
the Pleura did its upper Side, and cloſe- 
adheres to it, as the fore Side does to the 
anſverſe Muſcles and the Linea alba, and 
ow to the Os pubis, and on the back 
rt to the Os Sacrum and Vertebræ of the 
eins. It is always as well as the other 
ere, and contains, in its Duplicature, the 
mbelical Veſſels, the Bladder, Ureters, 
Wiineys, and ſpermatick Veſſels, giving 
em all a Covering ; beſides, as we ſaid 
ore, containing all the Bowels of the 
bdomen, and conveighing blood Veſſels 
other Parts; which are the proper Uſes 
it. 


The 
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A De- 

ſcription 
.of the 
Caul. 


| Of the MuBRATREG 
The Meſentery is the next Membray 


of Note in the lower Venter; and is abou ke. 
three Ells in Length, and five Finge if 
Breadth in Diameter, containing, in even t 
Inch of it, three Inches. of the Inteſtin; Me. 
faſtened to it; for it makes a circular H. to 
gure, with a narrow Production, to whic bat 
the End of the Colon, and the Beginnin nd 
of the Rectum, are faſtened, and is it iet 
ſtrongly tied to the three firſt Vertebræ 
the Loins. It is compoſed of three [yz of 
mina; two external; one on each S 
common, proceeding from the Peritonæun, ſoc 
and the middle one proper to it {elf, a [a 
which are placed many Glands, and ab ha 
fat. Its Uſe is to keep the Guts in a lik Wi" 
Compaſs, and to prevent them entangling o | 
with one another. 1 
The Omentum or Caul is another Men. [lh 
brane, and lyes on the Inſide of the Peritons wy 
um; it is a thin but double Membrane ru ie 
pled like a Purſe, and covers the greateſt Par Clol 
of the Guts, for whoſe Service it was de- E 
ſigned. It is like a wide empty Bag, wil 15 
its Mouth tied to the Hollow of the I 
ver; and, on the left Side, to the Spleen; * 
its upper Part to the Bottom of the Sto. 5 
mach and thoſe Parts, its Bottom or unde a | 
Part lying looſe and fixed to no Part. | 458 
is interſperſed with a great deal of Fat uh 
which makes it weigh generally half! fle 
Pound, and often more. Its Uſe is i 


Keef 
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keep the Guts ſteady and regular, and to 
Igreaſe them gently with its Fat, to facili- 
ate their Motions, and to ſupport the 
Veſſels, which paſs from the Spleen to the 
stomach and adjacent Parts, and to reflect 
back the Heat of the Bowels, to warm 
End cheriſh the Guts, ro promote the 
Petter Concotion, 
| Another Sort of Membranes are thoſe Of the 
of the Muſcles, being as ſome think, of of 
mo Kinds to all; one common, and the the Klus 
ether proper to each; but it is now found, ces. 
chat there is no common Membrane; for 
that Miſtake was made by Apaneuroſis of 
feveral Muſcles which by ſome was taken 
to be a common Membrane; whereas up- 
on ſtricter Obſervation, there is no ſuch 
Thing, but only the proper Membranes, 
which immediately cover all and evei 
one of the Fibres of a Muſcle, and is 
cloſely tacked to them. 8 
| Above theſe lyes the Adipoſe or fat Of the 
Membrane or rather ſpongy Lining ; it lyes 8 
next the Fleſh and is nothing but a Net, brane. 
conſiſting moſt of little Cells, with ſmall 
Glands placed upon them, which ſeparate 
a Fat or oily Juice from the Blood, and 
depoſit it in theſe ſmall Cells, which have 
various Figures; ſome flat, ſome oval and 
ſome of another Figure, there to be kept 
afe for Uſe, which is to keep the Muſcles 
Farm and moiſt, that they may the more 

| | 3 freely 


4 . 
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freely move; and alſo to blunt the $4, 
in the Blood, by mixing with it agajy, 
much of which, we ſee, is voided wit 
the Urine in he&ick Cafes. 

Hi te Amongſt the Number of Memjray 
branes of We muſt alſo reckon thoſe of the Fan 

-_ Fe- which are three ; The Internal, whig 

immediately ſurrounds it, called the An 
nios; which gently reſts upon the Chorin 
which is the external one, yet no when 
joined to it, but at one ſmall Ply 
where the Pore is, where they broke d 
from their excretory Duct, at which th 
Ammalcule enters in, at Conception, af 
it hath fallen from the Ovary, and 10 
before, as we ſhall afterwards ſhew. 
It is a fine, ſingle, foft and very ſmoatt 
Membrane, and ſerves to contain a fins 
milky Liquor, to nouriſh the Child with, 
How it came there, we ſhall refer ht 
Account to the proper Chapter d 
Fluids. Around this, ſticking to the 
Chorion, is another Membrane called tit 
Alantoid or Urinary one, firſt found out b 
Needham, and ſerves to collect. and retail 
the Urine of the Fætus till Delivery, | 
reſembles a long Gut, which ſurround 
the Amnios like a Pudding in Brutes, in- 
to which the Urachus empties the Urine 
by the Means of the Navel-ſtring. li 
human Bodies (and ſome other Animal: 
it is round, becauſe that Form gives | 
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Ein to the Mother. Thoſe who will not WI 
believe the Exiſtence of this Membrane, Vid. Phi- W 
i: there are ſome who {till deny it, may =o 7 ! 
be fully convinced by Dr. Halem, his De- ons, Ne 
ſcription of it in the Phile/ophical Tranſacti- 27": 
| The Chorion is the largeſt and exterior 
embrane that encloſes the Fætus, and is 
thick and rough without; the better to 
Bdhere to the Womb. To this the Pla- 
tenta is fixed; which is no more than 2 
Cexrure of Veins and Arteries, whoſe 
tremities open into the Sides of the hy- 
dogaſtrick Veſſels of the Mother, to re- 
eve Blood from her, to carry on the 
irculation of the Juice in the tender 

Body of the Fetus. It takes its Origin 
from the Vein and Arteries of the Navel- 
Itring, which divide into infinite many 
branches, after it hath paſſed out at that 
Pore, where it ſelf entered, and the laſt, 
dy inſinuating into the Pores of the Mo- 
er's Womb, receives firſt a fine Fluid 
rom thence, and afterwards Bloed, as we 
hall ſhow in our ſecond Part. Whence 
e ſee, that theſe Membranes are but 
tree Membranes of the Egg, which ex- 
Ilted ab origine in the Ovary of the Fe- 
ale, before herſelf was born; and are no 
ore than the Continuation and new Mo- 
Piication of the three Coats of the Arte- 
ts, from which all Parts take their Sub- 

67 ſtance : 
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224 
ſtance: But the Navel-ſtring takes j; 
Origin from the Animalcule, which | 
brought along with it from the F ather, 
when entering the Egg at the Pore, when 
it broke from its excretory Duct, ſendiy 
out the umbelical Veſſels at the ſame, 9 
be ſpread on the outward Surface of th: 
Chorion, to communicate with the Veſl 
of the Mother. : ol 
ef te But to return to the Membranes of ti 
um and Body. We ſhall next take notice of the 
Pericrani- Perigſteum. It is a very thin and nervous 
um. Membrane, of an exquiſite Senſe, imme. 
diately covering all the Bones except the 
Teeth. That Part of it that covers the 
Skull is called the Pericranium, and is 10 
diſtinct Membrane from the other, as the 
Antients thought, being led into that 
Miſtake by taking the tendinous Part d 
the occipital and frontal Muſcles to be the 
Periofteum, and the true Perioſteum to be 
a Membrane diſtinct and proper to tht 
Skull. 8 | = 
To conclude this Chapter, we ſhall pak 
by the Cuticle and Cutis, reſerving then 
to their proper Place, and obſerve in ge- 
neral, that all Membranes, from ther 
conſtituent Fibres, have a very elaſtick 
Property, which makes them ſo hard 0 
cure when wounded. We are alſo d 
obſerve, that they have all many fine 


Glands on their Surface, for the Secretic 
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bf a Liquor, for the free Motion of thoſe 
parts which lie next to them; and have 
Arteriess Veins and Nerves from thoſe 
Parts that are moſt adjacent to them. 
\nd beſides theſe, there are an infinite 
Number of ſmall and thin ones more, 
hich have no Names, and come not un- 
er our Obſervation. In ſhort the Frame 
f our whole Body is made up of nothing 
le than Membranes differently turned, 
ome crooked and curved, ſome arched, 
ind ſome plain: All which themſelves, 
re made up of Fibres which are the firſt 
inciples or Materia of our moſt noble 
ructure. 


TEM. ES... 


' CHAP. XIX. 
Of the Boxes. 


[JEfore we treat of the other membra- 
) nous Coverings of the Body, as the 
Wis and Cuticula, we ſhall next proceed 
give an Account of the Bones, which 
lord, and lay the Foundation both of 

rength and Shape to the Animal, and 

lord ſtabiliment to all and each its 
us; ſerving alſo for the Inſertion and 
ation of all the Muſcles, without 
lich we ſhou' Us e the beſt, but a 
ap of motionleſs Matter, and our Lives 


© 28 an 
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an intolerable Burthen to us, if it coy 
be fo, and we were capable of ſubſiſtiy 
without them. We ſhall examine, acco 
ing to our uſual Method, into their M. 
ture and Subſtance in general, and th 
touch a little on them fingly by the 
felves; where we ſhall meet with ſeri 
curious Obſervations and wonderful 0 
trivances and Deſigns, which loudly k 
ſpeak a ſupreme Power, who cauſed then 
to grow in the Womb of her that is mi 


Child, and hath each Fibre of them i lte 
ten in his Book. „ ca 
Of the The Bones are the hardeſt, whiteſt in 
eee, ſmootheſt Part of the Body, and deere 


their Ori- that Condition from a cartilaginous Wl 
Sin. ſtance, which alſo was membranous atth 
— firſt. It was thought before the Dodtiie 
Animalcula was diſcovered, that the Bon 

were formed in the Womb, of the mo 
tartarous and earthy Parts of the Set! 

but ſince then we are certain, there 1s 

ſuch Thing, as the different Parts of tir. 

Body ariſing or proceeding from the d 

ferent Parts of the Seed; nor one Part 

exiſt or formed before another, but 

all have their diſtinct Beginning or Or! 

from the Stamen of that Animal, hou 

for Diſtinction's ſake in our Deſcripti 

we trace them according to their C val 
nuation and Uſefulneſs in an animal Bo 

which let it be how it will, the Þo 

ES. Y 


—— 
——— —— 


— —— — 


* 
ny —— 3 
34444 HS 
— . IE 


1 
| 
. 
1 
th 
'F 

1 


Of the BoNts. 227 
onſequently muſt have there Beginning | 
here too. So that all that we have: to 
o in this Caſe then is, to find out their 
ature and Texture of Parts, and then 


— 
— — 


r 


——— — — — 


deir Uſes, which is all the Knowledge we [| 
an arrive at in ſuch natural Enquiries, li 
aving the prime Cauſe to him. that made 10 
hem at the firſt. . To! 


| The Bones are a Compages of many Their 
embranes, which mutually lie upon one Lexture. 
other, like ſo many Lamina or thin 

lates, between whoſe Spaces are Veſſels 

carry their own Liquid, and are united 
ſmaller Fibres which tranſect the other, 

tereby making a Reticular or Net- work 

ih them, reſembling ſomewhat in Tex- 

Ire that of the Muſcles, 5 
All the Bones in the Fætus are firſt ſoft Omfenti- 
d membranous, and then undergo ſeve- on per- 
| Alterations in the different Times of eme. 
Eſtation, till, at the Age of Maturity, 

ey become hard, white and ſolid, by 

eir Fibres growing cloſer to one another, 

| the Appoſition of nutritious Juice 

bich fills up their Pores, by which the 

ages of ſeveral of the Blood Veſſels are 

ped up, and their farther Growth pre- 

ited, The firſt Alteration that theſe 
embranes undergo, may be ſeen upon 

e various Heads of Embryos, where at 

firſt there ariſes a Kind of cartilaginous 

r, round which Point are diverging 


22 . thick 
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| thick Strata or Strowings of compreſiyiiſ 

and compreſſing \ eflels, whoſe intermes.M 

ate Parts remain looſe and unrefſtraing, 

and thus a Bone is made up of a contin 

ed Series of theſe dryed and indurme 

Lamellæ which yet have their prox 

Fluids paſſing through them, for thy 

due Nouriſhment ; and which, upon Fry 

tures, iſſue out between the Extremitis of 

the divided Bone, and form that ir. 

lar Part called a Callous. 

In what The Part of a Bone which this Pa 

Part of is always ſeen in, and that oſſifies fit, 
the Bone : # 

it firſt be- generally in the very Centre of it, fn 

gin. there Dr. Havers hath demonſtrated th 

greateſt Artery, and conſequently d 

greateſt Pulſe lies there, which is t 

chief Cauſe of its Compreſſion and 0 
fying. This being begun it follows, 

by their nutritious Juices filling up tht 

Interſtices, thoſe Strata will be con 

peed more and more till they becon 

arder than a Cartilage, and moſt compi 

as a Bone; which will till contin 

growing for twenty Years or more, till 

the laſt many of the Perforations, will 

before admitted Blood Veſſels, are grol 

together, and the Blood being prevent 

any longer paſſing that Way, they | 

their former Quantity of Nouriſhmel 

and conſequently continue in one State 

Condition without farther Growth; 4 


| 
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ſo Offification is performed, as we faid, 
Erſt in a white Spot, with a cartilaginous gee Boes 


argin, and after three or four Months, 5 Me. 


Dr. Boerhave ſays, looks like a Star, 3 
Ind ſends forth on every Side ſome Rays, Phyſick, 
chich proceed as far as the Epiphyſes. F. 169. 
and thus we ſee, the Subſtance of che 
zones themſelves is made up of Fibres, 
hich Fibres make Membranes, which 
embranes being laid upon one another, 
wake Cartilages, which cloſely compacted 
make Bones. And thus we have the Sub- 
ance, Texture, the Nature and Manner 
f Offification all in one View. 
Moreover the Bones are hollow, not 
nly to contain and preſerve the Marrow, 
ut alſo that they might be lighter, and 
pore apt for Motion. They are more 
ompat in the Middle, and ſpongy near 
he Extemities ; becauſe, in the Middle, 
be Fibres are much cloſer compreſſed; 
id for no leſs Deſign, than for their 
reater Strength, which would not have 
ken ſo much, were their Shape other- 
ile: Therefore all their Lamina do not 
n from one End of them to the other, 
ut only a few of the moſt External, 
ilſt, as the great Monro ſays, about the vid. M 
biddle Length of the Bone, the inner- 7's on 
boſt gradually ſeparating from the other 374. 
ih out, are inclined towards the Axis of it, Bones. 
nd form the Cancelli or Lettice-work, 
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at their Extremities, called the Epiphyſe 
and ſerve for great and notable Utes 4 


quor ſrom the Glands of the Jon 
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which is to be ſeen within moſt par; 9 
the Bones. 4g | 
TI ſhall paſs by ſpeaking of the trau 
verſe and longitudinal Fibres of the Bong; 
of their Sulci and Furrows, of thi 
Veins, Arteries, and Nerves; and of thi 
Cavities and Diſeaſes; and refer the Re. 
der to that excellent Author on thi 
Heads, where they are, with every Pn 
of this Subject, nicely handled in a wn 
conciſe, comprehenſive, and intellig 
Manner. 

I ſhall therefore proceed to repre, 
Laſtly, That befides the main Bones then 
ſelves, there are other little ones that gu 


firſt, to unite the Parts firmer together 
and for the: more convenient Origin 0 
the Muſcles and the Inſertion of Tendat 
that their Directions may be moved fi 
ther from the Centre of Motion in tl 
Joints, and ſo have much greater Pon 
than if they were only to act in Pi 
Ge. They are covered with Cartilag 
for their more eaſy Motion, and nei 


become Bones, unleſs in very old Age, vo { 
cauſe they are always kept moiſt with e 
Liquor compounded of marrowy At 


from the Cavity of the Bone to While 
they belong, and a mucilaginous Il 


Wh 
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which being mixed together by the Mo- 

non of the Parts, lubricate the Joints 

Vithout too quick Exhalation, which any 

Ether Fluid would be ſubject to. Again, 

another Uſe they ſerve for, is, to prevent 

he Fibres of the Bones from growing ir- 

regular at their Extremities, therefore they 

hoot into theſe Linings or Caſes, and are 

by that Means kept even and regular. 

The Inſide of the Bones is lined with 

fine Perioſteum as well as their outfide, 

which, according to Havers, takes its O- vid. Me- 

igin from the muſcular Coat of the me- _ = 

lembranes, which, croſſing the Caviries, 1. 

Ind communicating with one another, 

form the little Cells or Baggs that con- 

ain the Marrow, which is ſecreted into 

hem from the Blood, which is brought 

hem by their Arteries, and ſeparated by 

heir fmall Glands, which are ſituated 

here for that Purpoſe. 

This being the Caſe of Bones in gene- 

feral, we ſhall now run over the more 

kemarkables belonging to them in parti- 

ular, being in all, the Number of 245, 

s ſome reckon ; viz. Sixty one belonging 

0 the Head, Sixty four to the Trunk, 

ty to the ſuperior Limbs, and Sixty to 

be inferior Limbs of the Body, beſides 

e ſeſamoid Bones, which are ſaid to a- 
hount to the Number of Forty eight 

| W4--  .. mores 


Iullary Artery, and produces many little x, Pi. 
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more. The firſt are the Bones of th 
Skull, which is made up of ſeveral ſmil 


tain and guard the Brain from extern 


their Edges with a Cartilage, like um 


| Books of Oſteology, and therefore ſhallfÞ we 
only touch upon them by the way, as eat 
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ones; Which form a Caſe or Box, to cop. 


Injuries. It is a little flattiſn or depreſs 
on its Sides, which is the moſt convenient 
Figure, for the Enlargement of the Sigh 
and Hearing; by their meeting with eq 
other they form the Sutures: And fy 
their cloſer Union, Nature hath not tipp 


the other Bones, but left them free 9 
their own Irregularities, which proves her 
very advantagious, by occaſioning the Al. 
heſion by their Indentation to be ſo mug 
the ſtronger, and which cauſes their Hr 
gure, like the Teeth of Saws that enter 
one another. , ODEs 

The proper Bones of the Skull are, the 
Os Frontis, Occipitis, Parietalia, and Jen. 
forum, of different Bigneſs, Curvature aud 
Thickneſs, as their particular Places audi 
Uſes differently require; an exact Deſcrip- 
of which would make a Volume alone, 
and is already completely done to ol 
Hands in Havers's and Monro's curious 


account for the peculiar Structure ande Br 


Mechaniſm of the Parts. here 


Now the chief Reaſon, beſides otheſſß ma 
leſs Advantages, why the Skull is not alithoy 
one 
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one ſmooth continued Caſe: or Piece, but 
| confiſts of ſeveral, is, becauſe it could 1 
not have been offified ſoon enough for ſh 
Birth, and but then very unequal and ir- 
regular; and ſo the Child would have 
come into the World with too much of 
it Membranous, the Inconveniency of 


which need not be told. Therefore, Na- 11 
wre hath appointed eight ſeveral Pieces, ol 


all which beginning, as all other Bones Ml 
do, to offify in the Middle, they meet 1 
one another's oſſeous Fibres, and fo frame —_ 
the Skull firm and ſtrong in every Part, | j 
capable to bear the Alteration it ſuffers af- 
ter Birth. Another Advantage, which is 10 
accidental, is to prevent a Fracture of one = 
Part, from extending beyond the Sutures. 
Theſe Bones conſiſt of two Lamina; 
betwixt lies a cellulous Subſtance, called 
Wii: Diploe or Meditullium, made by the 
ey Fibres of each, croſſing the Cavity, 
ad contains a bloody Marrow, to pre- 
rent their drying, or too quick Ceſſation 
n Growth. The Occipital Bone hath of- 
entimes ſeveral little triangular ones in 
Is Subſtance, and for the like Purpoſe, 
if we ſaid of all of them, becauſe of the 
Wrcat Neceſſity there is for this Part of 
be Brain being ſtrongly defended betimes; 
herefore this Bone, by this Contrivance 
made to oſſify very quickly, which 
Mhout them it could not do. As to their 
| | Proceſſes, 
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Author. 


Of the 

Bones of 
the Face 
and Ears. 


eights little Bones of the Ears, which ar 


repeat more than what is for my Purpoſt 


as the Ethmoid and the Sphenoid, whit 


Of the Bonns, 
Proceſſes, Holes, Sinus's, and Conjunction 
I refer the Reader to every Book of Am. 
tomy for them, not being willing here, 9 


as they are already ſo common in eyey 
The next are the Bones of the Fax 


laſt is the bigeſt of any; and ſome Py 
or other of it, touches all the Reſt, x 
they lie round it. Then there are th 


as big in Children as in Adults, becak 
their Magnitude is not neceſſary for hen. 
ing, and therefore they grow no larger, 
than to be able to undulate the Air in the 


mo; 

Cavity, and yield to the Motion of te the 

Tympanum, which if larger, they woull irs | 

not do. They are four in each Ear, camo: 

led, the Malleus or Hammer, the Inch is 
or Anvil, the Stapes or Stirrup- like one, , T 

the Orbicular or Round one, which i 7 

very ſmall, that one would think inſigi Hand 

ficant. The Ethmoid Bone lies above thitwo 

Noſe, and hath a ſmall Proceſs, calle gi 

Criſta Galli, and ſerves as a faſtening fi T 

the End of the Falx. This Bone is per Hreacl 

forated for the Olfactory Nerves to paß Neel 


through to the ſpongy Bones, which is re: 

directly under it. They lead to the NoleWmake 

which is made up of two ſmall Bones, !Wiorw 

which are joined the Unguis, Vomer, * and | 
| ERS | che! 
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chen the Os Palati and the Bones of the 
Checks and upper Jaw, with the ſixteen 
ſuperior Teeth contained in it. To which 
ve may add, the Bone of the under Jaw, 
which in us is much rounder than in o- 


Face, and becauſe we are not voracious as 


in its Sinus's, which anſwer to the for- 


ter v, and differs from other Bones in its 
Noot being articulated with any other, but 
Wnmoves with the Connection it hath with 


de Muſcles and Ligaments of thoſe Parts; 


is Uſe is to ſerve as a ſolid Lever, to 
move the Larynx and Fauces with, when 
ts Muſcles act upon it. 

The Bones of the Trunk are the thir- 
ty Vertebre, the Ribs, the Breaſt-bone, 


cygis. — 
The Spine is a long Congeries of Bones, 


makes, as it paſſes down, making one 
forwards behind the Gullet, to ſupport it 
ad the Veffels of the Head; then ano- 


ther Animals, both for the Decency of the 
bey are, This alſo hath fixteen Teeth 


Emer, and which together with the Os 
[Hyoides makes the Number of Sixty one 
Bones of the Head; Ir is called fo from 
the Reſemblance it hath to the Greek Let- 


and Offa innominata, with the Scapulæ, 
two Clavicles, and the three of the Coc- 


reaching from the firſt Vertebra of the 
Neck to the Extremity of the Rump, and 
Is remarkable for the ſeveral Curvatures it 


ther 
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cera of the Abdomen, and laſt of all | 


as the judicious Monro obſerves, it is þ 
common Baſis. The Structure of th 


would wholly have hindered our n 


apt to preſs upon it, by making too acut 
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cher backwards to make room for th 
Heart and Lungs in the Thorax; then k 
bends forwards again to ſupport the Vi. 


bends outwards again to make room fy 
the Pelvis, and then at its Extremity, f 
is reflected again to ſuſtain the laſt prey i 
Gut, and yet for all theſe crooked Turn, i 


contrived, that it ſuſtains the Centre of Gr. 
vity of all the Parts, and not any confide 


rable Weight falls on the Middle of th 


Spine is very Mechanical, and the bei 
that could be contrived ; for it is n 
made of one continued Bone, for thi 


but is thus made of many ſmall ones for 
our better Conveniency in moving, and 9 
do no Damage to the Spinal Marrow; for 
were the VYertebre large, they would be 


Angles in bending ; but as the Caſe iz 
there is ſomething gained from a ſtreight 
Line in every one to bend the Body, ande 
yet to make no one Angle large enoug| 
to do hurt; ſo that the Spinal Marrov 
lies as ſafe as if contained in an inflexible 
Caſe. Something like the Nature of thu 
you may ſee, by drawing a multangular 
Figure, where the ſmaller and ſmaller you 
make the Sides thereof, and the more you 
| N encreak 
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| encreaſe the Number of Angles; the near- — 


— 
—— — — 


er it will approach to a Circle; therefore, 1 
chat the Vertebræ ſhould make ſuch mi- | i 
nute Angles, it was neceſſary they ſhould | 
be very ſmall; and not only fo, but that i 
they ſhould be faſtened to each other, by I 


intervening Cartilages, which gives them, 
Iby their Elaſticity, ſome greater Degree 
of Motion, and keeps them from being 
WE dilocated, and alſo hinders them from Wl: | 
wearing one another too much, by their — 
mutual Friction. They have all ſeveral 
perforations for Blood-Veſſels and Nerves 
to paſs through, but with ſome ſmall Va- 
ration, according to their different Situa- 
tions and Uſes for which they ſerve: An 


Leount of which is as followeth” 1 
Wl Thoſe of the Neck are ſeven, and are 0 r = it 
Wl, except the firſt, near of an equal Bulk, f the Ri 
beir Uſes being near much alike, ſerving Neck. | il 
ir the Support of the Head, the bending 1 
„ef the Neck, and the Origin and Inſer- 5 Fi 
uon of Muſcles belonging to it. They Fil 
Me flatted on their foreſide for the Guller, wil 
0 and the Motion of the Superincumbent 0 
u Muſcles. The firſt of them is called the _— 
Atlas, from its Uſe of ſupporting the glo- I 
bular Head. It hath no Body as the Reſt 


have, but a long Arch which is joined to 
Wie Bone of the Occiput, and is moved 
long with it, on the other which is cal- 
ed the Dentata, from the Tooth like _ 

ceſs 
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to act on them; but its tranſverſe one; 


the Head and the firſt turns, the Shape of 


Articulation of it with the third, or chat 
under it, where it enters into a Hollow. 


ed into the ſaid Arch of the former. | 


Motion, and its Point ſends off a Liga 
ment to faſten it to the Occipur, to i 


Of the Boxes. 
ceſs on the the ſuperior Part of its Body 
which enters the poſterior Part of the 
Arch of the former, which is of a c. 
cave Figure on purpoſe to receive it, and 
is covered with a ſtrong Ligament, to pre. 
vent its hurting the ſpinal Marrow. Th 
firſt hath no acute Proceſſes, becauſe, the 
would be troubleſome to the Muſculi Ref 


are larger and longer than any of thi 
of the reſt, the better to ſerve for the 
Origin and Inſertion of ſeveral Muſcles, 
The ſecond Vertebra is that upon which 


it is ſomewhat Pyramidal, for the ſecure 
neſs or Cavity below, its upper Part ſend- 
ing off the Toothlike Proceſs to be inſert 
is covered with a Cartilage for its free 
cure it from Diſlocation, which, if it at arty 
Time happens, is preſent Death. Tix 


third Vertebra of the Neck, is called Axl 
and is all alike with the other four, and rhe 


have no particular Names, but in generd 


have theſe Properties belonging to them, 
their ſpinal Proceſſes being biforked, f 
the more convenient Origin and Inſertion 


of thoſe ſmall Muſcles ; they have like. 


Wilt 
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wife a Perforation through their tranſverſe 
proceſſes, for the ſecure Paſſage of the 
cervical Arteries into the Skull; they are 
alſo ſmaller and harder than the others, that 
the Neck may be lighter and eaſier bend- 
ed, and the ſpinal Marrow well defended, 
there not being ſo great Security for it, 
ſotherwiſe, as there is for it in the former 
ONES. | | 
| The Vertebræ of the Back are twelve, of the 
and are thicker and larger than the for- Vertebræ 
mer, that they may afford a ſtronger "hag 
is, for the circumincumbent Weight, and 
2 more convenient Origin and Inſertion 
for the many Muſcles thereunto belonging. 
They are more Convex before than the 7, Fi 
former, and flatrened on their Sides, for =_ 
the Articulation of the Ribs; their ſpinal | {| 
Proceſſes are acute, and ſlant downwards {| 
upon one another, being faſtened together 10 
with Ligaments, to prevent their too great Wh 
Motion, to damage the Heart and Lungs j 
n the Thorax. In their tranſverſe Pro- 
ceſſes, there are Sinus's, to receive the 
round Tubercles at the Extremities of the 
Ribs, which, by their Preſſure, turns them 
obliquely backwards. The oblique Pro- 
ceſſes are placed almoſt perpendicular, 
m;Ftte Superior ſlanting veey little forwards, 
forfÞland the: Inferior as much back; all which, 
i00Wby their Poſition in reſpect of one another, 
e. afford fit Places for the Muſcles to ariſe 
from, 


| 


' 
| 
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Of the 


Vertebræ 


of the 
Lins. 
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from, and fortify and ſtrengthen bei 
Frame of the Spine, that it may be che 
to ſupport its Weight, and bear its may 
Motions, without the leaſt incommodu i 
the ſpinal Marrow or prejudicing the Cy. thre 
rent of the Nerves ; and laſtly, their $M 
faces are not hollow, as thoſe of the New 
to admit the Superior into them, but w 
all plain and horizontal, being lined vum 
ſtrong Ligaments betwixt them, which in ure 
Time become bony, if what Fallgpius i 
be true. | 5: 
The Vertebræ of the Loins are five, ui tr 
much larger than the former, by rea lle 
the main Streſs of the Parts reſt chil 
upon them. They are of a circular Fom 
and ſpongy, and at a large Diſtance franjſFnd! 
each other, by the extraordinary Thick 
neſs of their intervening Cartilages, thi 
they may be fitter for a large Motion 
Their ſpinal Proceſſes are not acute lik 
the former, but very blunt and ſtand out 
from the Body of the Vertebræ in an ht 
rizontal Poſition ; they are very ſtrong ant 
ſtreight, that the Muſcles may act upoiſ ler 
them more powerfully, and ſo likewiſe er. 
the tranſverſe ones for the ſame Realong*im 
and that they might be ſome ſmall Defene trif 
and Support to the Bowels and Muſceae 
of the Abdomen. The Holes for tit 
Paſſage of the Nerves, in all theſe, aﬀ 


each of them common to two J ertebra 
| 1 bein 
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being formed by both, only the Notch of 
lhe Superior is deepeſt, and that in the 
inferior Vertebra is broadeſt, which is only 
accidental, from the Nerves growing 
through them with a ſmall Slant. 
| The Os Sacrum hath fix Vertebræ, 


t is very 
ure, It hath but very ſmall Proceſſes, 


at the loweſt hardly appears. At the 
xtremity it is joined to the Os Coccygis, 
ulled fo from the Reſemblance it bears to 


r four little ones, from a longer Baſe, 
ending downwards to 'a Point, which 
nds inwards for the Conveniency of Sit- 
ng, It ſeems to ſuſtain the ſtreight 
ut, and yields its Point backwards, be- 
g cartilaginous in Women in Travel; 
ad, if we may credit ſome Authors, it 
10ws outwards in ſome Countries, and 
wes the wild and naked Females for a 
wering for the Pudenda when chaſed 
er. The Os Sacrum takes its Name 
om its being offered as a dainty Bit in 
(crifices, as ſome ſay, or from the Cuſ- 
ms the Romans had of burning the Bo- 
es of the deceaſed on their funeral Piles, 


; to be the laſt Part burnt, When the 
R Ver- 


d moſt of choſe looking upwards; ſo 


Crow's Bill ; it is compoſed alſo of three 


one upon their Faces, which occaſioned 
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| * 
but Of the 
| ; . - 
n Adults they appear but like one Piece. A ne 
{mooth within and hollow, but Sacrum. 


onvex without and of a triangular Fi- 


— rr ——_ 
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Vertebræ of the Back br Löins are anf 


Side is always very thin, and, on the 9. 


being twelve on each Side; ſeven mi; 
and five ſpurious ones. At their poſter 
Extremities they are round, with ſmil 
Heads like two Planes, which anſwer 6 


Ridge forcing it ſelf into their interves 
ing Cartilages, thereby ſecuring the 
which Reafon likewiſe, to prevent tel 


ened, for their Articulation with the tran 


their Figure crooked, like a half Circip 


Of tbe Box ts. 


way relaxed, they are apt to make 0 
great a Curvature in that Part, which, i 
it happens to be backwards is call 
Hump-backed ; and if laterally, they a7 
crooked, which is very common to youy 
Girls, from the over Officiouſneſs of fi 
ciful Mothers and Nurſes. In wii 
Caſes, the intervening Cartilage on © 


poſite Side, very thick ; the Reaſon d 
which any one may eafily conceive. 
To the Yertebre are joined the N 


the Bodies of two different Verfebre, wit 
which they are articulated, the middk 


from any Manner of Diſlocation ; and td 


being thruſt out backwards, they hai 
each another ſmall Tubercle, a little fal 


verſe Proceſſes of the Vertebræ. Thee 
Subſtance is ſpongy for Lightneſs, all 


for the Defence or Cuſtody, of the Fat 
lying under them. They have all lis 
urrows on their Inſide, which run alot 
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ILodgment of the intercoſtal Veſſels, and 
the Safety of the Nerves. At the Verte- 
rg they are thicker and rounder, that 


rontained, when raiſed up by their Muſ- 
Jes, and brought to ſtand at right ones; 
or. without this Poſition and contrivance, 
ey could have made no Difference, as 
s neceflary they ſhould, and is evident 
y do, upon Inſpiration ; wherefore alſo, 
their other Extremity, a Cartilage is made 
e of to adjoin them to the Breaſt-bone, 
at they may give Way to their Motion, 
> Reaſon of which was the Cauſe of a 
ntleman's Death, who formerly lived in 
pete-ſtreet, labouring under the Symp- 
Ms of an Aſthma, which the Phyſicians 
puld not imagine the Cauſe of, till, after 


s oſſified by his Age, which hindred his 
Wpiration, and was the only Cauſe of 
—_—_— 5 

The ſeven upper ones, are called the 
ke: Ribs, becauſe their Extremities are 
conjoined to the Breaſt-bone, and are 


defending one of the moſt principal 


e the inferior ones are called ſpurious, 


moſt of + their Concavity, for the ſafe 


being their Baſis, and make acute Angles 
with them to enlarge the Cavity of the 
Breaſt, and give more Room for the Parts 


was opened, they found thoſe Cartila- 


true Cuſtodes or Preſervers of Life, 
Its of the Body, the Heart. And there- 
R 2 becauſe 
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leaving free Space for the Stomach any 


Of the 


Sternum. 


Heart and Lungs. It conſiſts of man 
little Bones, for the Advantage of ofli 


Of the Boxss. 
becaufe they are ſhort, and do not reac 
the Sternum but are tied to one another 


Bowels to move m, and to all which th 
Midriff is attacqued. 
Their Uſe is to keep the Breaſt dilate, 
to ſupport the Reſpiratory Muſcles, a 
for this Reaſon the Breaſt ought not 1 
conſiſt of one Bone. They alſo ſerve u 
defend the Parts contained from exteml 
Injuries, from which Uſe they have thei 
Names. „ 8 
The Sternum is that broad, flat, oblony 
Bone at the anterior Part of the Thom 
which is made up of ſeveral little ons, 
and is very thin and fpongy, having 
cartilaginous Extremity called enfiformi 
and in ſome Bodies is biforked. The Uk 
of it is to afford Origins and Inſertions u 
ſeveral Muſcles; to ſuſtain the Mediaſt- 
num, and, like a Shield, to defend tit 


ing betimes, which otherwiſe, as it is f 
ſpongy and thin, would have been lit 
better than a Membrane, had it not con 
ſiſted of ſeveral Plates. It is pointed i 
its Extremity with a Cartilage, to ſerve 4 
a Leaver to its triangular Muſcle, whit 
lines the Inſides of it. Another Uk pw. 
hath is to ſuſpend the Ends of the NH In 

| | = 1 | Wl [10 


Of the Bonzs. 245 


| ind ſerve as their moveable F ulerum to ö 
afift in Inſpiration, 
der theſe lye the Anonymus or name- Of the 
" Bones, which makes the Hanches, and us Bone. 
guards, like ſtrong Walls, the Parts con- 
| ained in the Pelvis. It is conſtituted of 
| three Bones, the Hium, the H ip-bone, 
and the Share- bone. The firſt is ſituated 
Jon each Side of, and ſtrongly united to the 
0s Sacrum, It is ſomething ſemicircular, 
but very une ven. The Bone oppoſite to 
the llium is the Pubis which makes the 
fore Part of the Baſon, as the former does 
the back Part, and hath two remarkable 
Holes through each for Lightneſs, and 
alſo for the Conveniency for the Muſcles 
to paſs through them, with the poſterior 
ral Nerve, which hath a little Nick 
in the End on purpoſe for it. The third 
u the Iſchium one on each Side, in the 
exterior and inferior Side of which there 
in each, a large Cavity, called, from 
ks Likeneſs, Acetabulum, which is for a 
Socket for the Head of the Thigh-bone 
to move in. This is a very irregularly 
gured Bone, and fituated the loweſt of 
ny of the reſt, but not one ſingle Aſperi- 
belonging to it nor them, which hath 
hot its peculiar Uſe, which ſee in Monro 9 
Jul Deſcription of che Bones. 
nn the upper Part of the Body are the of dhe 
No Govncles, of a thick and ſpongy Sub- Clavicky, 
R z ſtance 


—— 
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ſtance as well as the former, reſembling : 
in Shape the Letter 8, adhering to the 
Top of the Sternum with a round Head 
at one Extremity, and at the other, which 
is flatter, they are fixed to the Proceſs 9 
the Scapulæ where they produce the Ty 
of the Shoulder called Acromion, aul 
ſerve, like the croſs Beams in Building 
to keep the neighbouring Parts from fil. 
ing in, or preſſing too much upon the 
Thorax; and likewiſe (as no part of the 
Body hath one ſingle Uſe alone) to gin 
Origin to ſome Muſcles, and to guard and 
defend ſome large Veſſels of the Body. 
Of the The next are the Scapulæ or Plate. | th 


Scapulæ. bones, which lye upon the dorſal Par of i bet 


the Ribs, like Targets. They have a le 

flat and thin Baſis, and a Ridge or Spine tha ha 
divides it in the Middle, and three P- II 
ceſſes at its ſmaller End; all ſerving for | cal 

the proper Origin of Muſcles, the Defence Spe 

of the back Parts, but chiefly for the fe- Tu 

cure Articulation of the Shoulder wid Per 

the Clavicle. . A, 

Of the Next follow the Shoulder-bones, which Boy 
 Shoulder- are long, round and ſtrong Bones, and hol 
bene. so for Lightneſs, and to prevent theit 
breaking; for it is well known that tie 
Strength of one Bone, is to that of ano 

ther, of equal Number of Fibres, as the 
Diameters ; therefore all the Feathers 

Fowls are hollow, They are ſmalleſi 

3 EIN 
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the Middle, to be ſtrongeſt where hrs 

| is moſt Occaſion for it, and very large at 

their Extremities, ſerving as broad Baſes 

| for their ſecurer Articulation, having alſo 

| ſeveral Ep iphyſes, for the convenient Ori- 

gin and Inſertion of the Muſcles, and as a 

| 3 to the Perioſteum and Growth of 

the vagrant Fibres of the Bones. They 

are ſingle, becauſe they have all Manner 

of Motions, and can deſeribe an entire 

Cirele round the Axis of their round Heads 

adapted for the Cavities of the under 

Proceſſes of the Scapulæ. 

The Bones of the lower Arms are two, Of the 

the Radius and the Ulna; they ſerve to _ f 

bend, extend and turn the Arm, pronely © cn 

or ſupine, which laſt Motion could not 

| have been, were they not two of them. 

The firſt and ſuperior one is the largeſt, 

| called Radius, from its reſembling the 

| Spoke of a Wheel. It is joined to the 

| Tubercle of the Shoulder-bone at its u 

per Extremity, and its lower End, 3 

is much larger than the other, to the 

Bones of the Wriſt, which lye in its Si- 

nuss. The Ulna or the exterior and in- 

ferior Bone of the Arm, is not at this 

Extremity, faſtened to the Wriſt, but is 

received into a {ſmall Sinus, on the Side 

of the Radius, near its End ; but is arti- i 

culated with the Shoulder-bone at the -.-, 

aher Extremity called the Elbow; by 
R 4 which 
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2 . Of the Bonss. 

which Poſition and Articulation of thek (ſh ora 
two Bones, the Motions of Supinatioy WW Bo 
and Pronation are given to the Am the 
which otherwiſe could not be. At the like 
Of the Extremity of the Radius lye the eiph; Sid 
den Cie. little ſpongy Bones of the Wriſt, which Noch 
pus. are thus ſpongy for Lightnefs, Inf 
ſerve to fill up that Space and gi Bor 
more Motions to the Hand, than i; Ml 
would have, were they but one fine Nh. 
Bone or two. They likewiſe ſerve as 
many Pedeſtals to the four metacary 
Bones that lye next to them. They difer 
in Figure, Likeneſs and Make, and ſtand 
in two Rows, four in each; tied together 
by a ſtrong Ligament. 
Or te The Metacarpal Bones are four, a 
the Meta. ſpongy likewiſe; ſerving for Pedeſtals and MA! 
carpus. Hinges to the Fingers, and to give Bulk te 
and Strength to the Hand ; and the better 
to anſwer this End, they are round and ab! 
long, convex outwardly and plain within, WW 
touching one another only at their Extre- Noc 
1 mities, to make Room for the Interoſſei Nranc 
Muſcles, and on their round Heads allow Wy : 

their Fingers to move freely. 
Of the The Bones of the Fingers are twelve in | 
FIPS" each Hand, three of which are in Sub Not 
ſtance and Shape like the former, only Ne 
leſs and leſs as they approach the Extre. ſtor 
mities. They are made of three ſeveral 
Bones, to fold the Hand the better in 
| graſp⸗ 
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oraſping. The Thumb hath alſo three 


Bones; the firſt very large and anſwers to 


che metacarpal one; the other two being 


like the former. The Fingers are moved 
Side-ways only upon the firſt Joint, the 


Sinfide of the Fingers are ſeveral ſeſamoid 
Bones, Which ſerve as Pullies or Blocks 


whoſe Tendons they lie. 


larger, and its Acetabulum is bigger and 
deeper, and hath a round Ligament that 
comes from its Bottom, near the lower 
Edge, and 1s inſerted into the round Head 
of it, at its Axis or centrical Point, to 
prevent its Diſlocation upwards, which, 
by our erect Poſture, we are the moſt 


niles from the Centre or Middle of the 


, 

- Wocket. It hath likewiſe ſeveral Protube- 
1 Wrances for the Uſe of the Muſcles, which, 
removing them from the Centre of 


Motion, ſo much encreaſes their Force. 
They are the longeſt in the whole Body, 
not only to make us tall, but to give us 
le longer Step in Walking, and alſo to 
afford Place for the crural Muſcles. Its 
Head and Neck make a large Angle with 
s Body, which proves of great Service 

| to 
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others ſerving for Flection only. In the 


o ſtrengthen the flexor Muſcles, under 


| The Bones of the lower Limbs are, Or the 
Firſt che Thigh-bone, which is ſingle and Thigh- 
alſo much like that of the Shoulder, only aus 
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Of the 
Bones 


the Leg 


Of the 
Rotula. 


to make us ſtand firm, by placing qq 
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Legs at a diſtance from each other az y 
ſtand, as we ſee more obviouſly in th 
ſtrong limbed or well made men, as th; 
call them. It is likewiſe convex in 
anterior Part and hollow behind, for d 
Conveniency of Sitting. The inferior f 
tremity of it is very large, and forny 
into a great Protuberance on each i 
called the Knee, between which lis 
Cavity, with a remarkable Gland in it, i 
lubricate that Joint; on, the fore Part li 
the Rotula. =— 


5 The Leg is likewiſe compoſed of wil; 
Bones; the largeſt and internal called Whip 
Tibia, and the ſmall external one call; 
the Fibula. The firſt is a long, thid 
triangular one, articulated with the 0: Mi + 
mur, and ſupports along with it the win. 
Weight of the Body; for which Real, 
its upper Extremity is very large r 
ſpongy, with two Cavities to receive in; 
two Inoſculations of the Thigh-bone, a, 
at the lower End it is articulated wiz; 
the Ankle-bone, which it receives into her 
Cavity; the Fibula being fixed at boo 11 
Ends to it, into a Sinus for that Purpoilihs 
The Rotula is a ſmall flat Bone, ſitua rhe 


Knee, and ſerves as a Block to bear f 
Tendons of the Muſcles of the Jo 
thereby, like a Pulley, to facilitate tha 


at the anterior Part of the Joint of hi 


{ N 


Of the Bonns, 
otion ; and aſſiſts us alſo in walking 
own ſteep Places, without which the 


hen we have Occaſion to bend it. 


ticulated with the two Bones of the 
g and its under and fore Side likewiſe 


avicular-bone, but on its hind Part lies 
Sinus for the Heel-bone, and a ſmall 
rotuberance for it alſo to receive. Next 
b the Navicular-bone lie three or four 
nedge-like ones, large above and narrow 
low, to make the Foot a little concave, 
Ir the better Security of the Parts con- 
hined there, from being preſſed too much 
pon and hurt in Walking. They have 
Civities which receive the former into 
hem, and, at their other End, are joined 
0 the three inner Bones of the Metatar- 
us, and make the thick Part of the Foot. 
he Cubiform is the ſeventh, which be- 
ind is joined to the Heel-bone, and be- 


ore to the two outward metatarſal ones. 


nee would often be luxated forwards, 


The Bones of the Ankles are ſeven (for Of the 
he fame Reaſon thoſe of the Wriſt are Bone: - 
cht) namely, the Aſtragalus ſuperior, the = 
tel bone poſterior, the Navicular-bone tatarſus. 

the Middle, the Cube one external, 
nd the three Cuneiform inward. The 
tragalus's upper and convex Head is 


bnyex is received into the Sinus of the 


We metatarſal and the other of the Toes, of the 
being ſo like unto thoſe of the Fingers, Toes, 
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252 Of the Bonss. 
we ſhall take no farther notice of they 
but ſhall proceed to take notice briefly i 
the Manner of Articulation or Jointing, 

Of Arti- That the Bones may be pliable and ay 

cultion. for all Manner of Motions, Nature hw 
adapted their Extremities with all neceſiy 

Conveniencies for that Purpoſe, and jy 
ed them to one another by ſeveral Way 
and Methods, moſt ſuitable to thoſe Pan 
In them that have Motion it is called { 
ticulation, which is by modern Auth 
diſtinguiſhed into four Sorts : Diarthroſy 
where the Bones have a large Moiig 
and are received into Sockets; Ging 
mus, where they are mutually received by 
one another, and allow of Motion tie 
Ways ; Synchondrofis is, when Bones ar 
joined by the Means of an intervening 
Body, as ſtrong Ligaments or Cartilage 
and laſt of all, Synarthroſis, which is ful 
divided into Sutura and Gomphoſis ; « 
the firſt Sort are the Articulations of the 
Bones of the Head and Face; of the { 
cond the Teeth. Some Authors heap uf 
many more, but theſe I think are fuffici 
ent to account for all the Junctures 0 
the Bones, without burthening the Meme 
ry of thoſe, to whom ſuch Things are nol 
very familiar; for under the firſt is com 
prehended the Articulation of the Thigh 
bone with the Iſchion, and the Shoulde 


with the Scapula, Under the ſecon 


Head 


| the Flexors; as the Vertebræ, the 
bones of the Arms and Knees, and the 
rt and ſecond Vertebræ of the Neck; 
n which Caſes, one Bone, with one or 


other Bone, and ſometimes is received 
wit, Under the third Sort, come all the 
mjunctions of Bones for flow or no 
otion, as between the Heel-bone and 
e Aſtragalus, the Os Pubis and the 
hium, and the like: And laſtly, under 
Fmarthroſis, the Sutures of the Head, 
id the Poſition of the Teeth are un- 
lrſtood ; for there is no ſuch Con- 
mature as Harmonia, as by ſome reck- 


pear, as one ſimple ſmooth Line. 


CHAP. XX. 


Body. Before it changed into this Nature, it 
8, that there can be no Bones in a Fætus 


are 
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lead is included the Articulation of 


70 Protuberances, enters the Cavity of 


ned, it being only the fineſt Indentation 
f thoſe Sutures, which makes them 


of the CaRTILACES and LiGaMNTS. 

N Cartilage or Griſtle is next to a Bone The Na- 
in hardneſs, but more pliable and ture of 

moſt elaſtick of any Part in the whole ges 


Was, at the firſt, a Membrane; for plain it 


Wn the firſt Month ; they there certainly 


rtula- 


254 Of the CRTILAORS and LION 
are only the membranous Stamina 9 
The Extremities of the Bones are g; 
nurcrally lined or tiped with theſe; y 
more eſpecially in thoſe Parts where then 
is a Neceſſity for a reſiſting Power ; wg 
all the ſmall Bones, that have frequey 
Motion, have their whole Surface Co 
laginous. And for this Reaſon, the Ap 
phyſes and Cavities of the Joints, are il 
covered with a Cartilage, that they my, 
of their own accord, reſult or fly back 
| when they are turned about. And this 5 
the moſt convenient Subſtance that could 
poſſibly be invented for this Uſe, by ras 
ſon the Friction of them is the leaſt that 
| ean be; for they waſte not the Liquor 6 
faſt as another porous Subſtance would do 
and they ſlide very ſmooth and eaſy upon 
one another ; wherefore they have no Cell 
to contain Marrow in, nor are covered over 
with Membranes, which would make 
them ſenſible; but their Nouriſhment es- 
ſily penetrates and ſoaks into their ſofter 
 Oubſtance and broader Pores. | 
Their They differ in Bigneſs, Shape, Situati- 
Nitern- on, Connection, Hardneſs and Uſe; ſom 
conſtituting the Parts, as in the Fat 
Noſe and Trachea ; and others ſpread 
over ſome principal Part, as in the Ribs 

and Sternum. | 
A | Their 


nf the CakTILACES and LICAuRN Ts. 25 6 
Their Uſes are ſeveral and various: To yy j 
ender the Motion of the Joints eaſy ; to — =_ 
vin ſeveral Bones together; to withſtand 


e hard Reſiſtance or violent Puſhes of | | 
oe ſolid Bodies; to make ſome Parts of if 
e Body as the Wings of the Noſe, the | 
eernal Ear and Wind-pipe and the | 
izottis; and laſt of all to enlarge the — 
aites of the bigger Joints for their | 
8 But above all the Cartilage, belonging of the ll 
che Knee, called from its Figure Luna- 3 — 
is moſt remarkable; it is very ſoft and 8 j 
be, and runs in betwixt the Extremi- \j 
e of the two Bones, becoming very thin if 
r its Edge. Its Uſe is to fecure the two 9 
oruberances of the Thigh-bone, from : l 
0, {Wlipping out of the Sinus's of the Tibia, | 
nd to facilitate ſmall lateral Motions in j 
Is War Juncture. EE £ | 
«WM Another Subſtance, and uſeful Part, a of the if 
ke Weoree ſofter than theſe, are the Liga-Lig i 
a. Nene, which have no more feeling than the "©" i 


ormer, and are proper to all the Joints, and j 
re of two Sorts ; the burſal and the round i 
ines. They are dry, firm, looſe, flexible 


me Wodies, appointed for the Faſtening toge- „„ 
ar, der of the Joints. Their Figure is broad- | 
ar or narrower, round, flat, ſhorter or [ 


bi ger according to the Variety of the 
Farts they are fixed to, ariſing from a 
| 7 Done, 
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Of the 


Uſe of the 
Burſal and 


their 


_ Glands. 


Of the 
Uſe of the 


round Li- 
gaments. gether, that have a rotary or flex 


merus or Shoulder- bone, there 1s none, be- 


which it would be often liable to. In tho 


there is one on each Side, like Hinges, v 


— — — 


Bone, Griſtle, or Membrane, and inſert 
into the ſame. 

The bur/al Ligaments encloſe the who 
Joint, as in a Bag or Purſe, on the Inj, 
of which are many little Glands, as Hy 
vers obſerves, to keep them always mii 
and ſmooth. They ſerve to keep d 
Heads of the Bones ſecure and free x; 
a Caſe, and to ſeparate Liquor to lubriay 
them with, as alſo to keep them in thei 
right Places. | ] 

The round Ligaments, are white, round 
ſolid Bodies, which faſten thoſe Joints u. 


Motion, as in the Thigh-bone, where i 
is fixed to the Axis of the round Hel 
that plays in the Socket. But in the Hu 


cauſe its Motion deſcribes a Circle, and 
would be but troubleſome, when twiſted 


Joints that have the Motion of Flexion 


keep them right in their Places, and ar 
inſerted in a very particular Part of the 
Bone; ſo that in the whole Motion of the 
Joint, its other End remains at an equi 
Diſtance from it, that is, che Centre 0 
Motion in that Joint, thereby gives 10 
Impediment to its Motion. Theſe al 


loſt 
he ] 
nde 


hic 


ſerve to faſten the Bones, that they maſſe 
not be eaſily diſlocated upon Exerciſe. Pol 


| Ligaments, which keep the Parts fixed in 


f the Muscrxsõ. 


To theſe we may add a third Sort of Of other 


their Stations, without any remarkable 
Motion; as the Suſpenſory one of the Li- 
yer; the umbilical Ligament and Ura- 
Ichus; the broad and round Ligaments of 
the Womb; the annular Ligaments of the 
Wriſts and Ankles; thoſe of the Head, 
Jaws and Tongue, with thoſe of the 
hole Trunk, Ribs, Sternum, Ilion, Sa- 
crum and Os Pubis; together with thoſe 
of the Scapulæ, Arms, Hands, Legs and 
Feets; all which are to be found deſcrib- 
d at large, in every Book of Anatomy, 
nd differ from the former only, in nor 
ing quite ſo hard, or otherwiſe are alike, 
n all other ſubſtantial Circumſtances, and 
ire but a coarſer Sort of Membranes. 


CHAP. NI 
£ Of the MuscLes. 


over the Bones, next unto the Pe- in 
oſteum, is, the muſcular Subſtance of al. 
be Body; under which Denomination is 
nderſtood, all that Portion of the Animal, 
hich is properly called Fleſh ; which is 
ot one continued Subſtance over the 
hole Body, but conſiſts of ſeveral diſtinct 
and 


237 


iga- 
ments. 


HE next Covering that is ſpread Of the 
Muſcles 


gene- 


N 
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and ſeparate Parcels that lie by, and up. 


The Sub- 


ſtance of j made up of a Bundle of them, being 


the Mul- 
cles. 


mon Membrane, which each Muſcle hah 


Of the MuscLists. 


on one another, in ſuch convenient Order 
and Poſture, as beſt conduces to the 
Comelineſs of the Body, and right Pe. 
formance of each one's proper Office. 
The diſtinct Subſtance of each Muſcl 


parallel fleſhy Fibres incloſed in one con. 


proper to its ſelf, to ferve for Partition u 
ſeparate them from one another, and ty 


confine the Fibres of their reſpective Mu. Wot! 
_ cles from irregular Divarications. All te Hit 
_ Fibres that conſtitute a ſingle Muſcle, H 
longitudinal and parallel to one another fe 
lying cloſe together, and are interſede Pat 
by other tranſverſe Fibres, that tie then of 
to each other, at extremely little Diſta- ef 
ces; thereby forming little Spaces or Cell; Wall 
between each Interſection. This is ers, 


each leſſer one conſiſting of very ſm 


rough and common Appearance of the Mut- 
cles, which, if more narrowly looked into 
will appear the ſame, but much nicer ii 
their Structure ; where theſe fleſhy Fibre 
may be ſeen, compoſed of other ſmall one 
incloſed likewiſe by a common Membrany 


Veſicles or Bladders, for the Inflation 0 
the ſaid Muſcle, for which Purpoſe ead 
hath a fine imperceptible Artery, Vein at 
Nerve, which are emptied into them i 
that Purpoſe, 1 
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The Muſcles, by Anatomiſts, are divid- The Pi. | 
ed into the Head, the Belly and the Tail; Mü?“ | 
che firſt is where they ariſe, which Origin is 
generally a little tendinous, but moſtly fleſhy ; 
the ſecond is the fleſhy Part of it or Mid- | 
dle; and the Tail is the white and tendi 
nous Part. | 
The two Ends of each Muſcle are faſ- of their 
tened to two Points, that lie under them. SP. 
The one is generally moveable, and in gen. 15 | 
this Place it is ſaid to be inſerted; the l 
other End is always fixed, and from that it 
lit is ſaid to take its Origin, whence, | 
when a Muſcle acts, ſo that it grows | 
ſhorter in Length, it draws the moveable — 
Part towards it, according to the Direction 
of its Fibres, and ſo produces the Motion 
of the Parts. Wherefore we may reckon, 
all the Muſcles, as ſo many moving Pow- 
ers, fixed to ſo many Bones as ſo many | 
Levers, and the Parts themſelves to be 
raiſed, as ſo many Weights to be moved, 
and Reſiſtances to be overcome. | 
Bur ſometimes a Muſcle runs over two | ö 
oints, and thereby moves both; each j 
nth half that Motion it would one fingly 
vith, if all its Force did not belong to 
vo Joints, and ſo may have either End 
alled the Head of it. 
Moreover, though all the Muſcles in Of their 
eral, conſiſt of fleſhy Fibres, interſect- wen 
d with tranſverſe ones; yet there is ſome 
"0's + - 7 
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Difference amongſt them, with reſped to 
the particular Courſe or Direction of 
theſe Fibres; the moſt remarkable Being 
of two Sorts; the Rectilineal and the 
Pinniformed. The Muſcles of the fr 
Sort are moſt common, and moſt power. 
ful, having the Direction of their Fibre 
- parallel] and longitudinal, in the ſame Di. 
rection with the Axis of the Muſcle, aud 
ſerve for Strength. The ſecond Sort of 
Muſcles, or rather ſecond Order of Fibre; 
in the Muſcles, are called, from the Re- 
ſemblance their Fibres bear to the Stria of 
Feathers, Pinniformed ; having all ther 
Fibres running in an oblique Direction, 
from their Tendon, along their Axis, to 
their common Membrane on their Surface, 
Theſe are fewer in Number than the for- 6 
mer, Nature never uſing theſe, when the tte 
other Sort are fit, becauſe their Fibres be- 
ing ſlanting, occaſion them to loſe much 
of their Power, which they would hare, M 
were they ſtreight as the other, which * 


EA) 


1 


r , / ce ER 
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they muſt not be, for Reaſons ſhewn as 

-. mn. * che 
The Rec- Now it is a known Law in Mechanicks, ; 

tilineal ec! 


Lines act that an oblique Force is to a perpendicular 
frongeſt. one, as the Sign of the Angle of Inc 
dence 1s to the Radius, that is, the more 
obliquely any Power acts upon a Body, tht 

leſs its Force is; wherefore the Pinniform 


Muſcles cannot act with the ſame Degree 0 
Strengt 
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| Strength, as Rectilineal of the ſame Big- 
| neſs can; by reaſon of the Obliquity of 
| its Fibres to the Plain of its Inſertion, and 
| which thoſe of the others are perpendicu- 
| lar to. Op 9 5 £2, 
| But then, if theſe Muſcles cannot have The Pin- 
that Advantage of Strength with the for- 
mer ; they have another Advantage of 


their own, which the others have not, 


| that is, the greater Celerity of their Mo- 
| tion; for as in all Engines, the greater the 
| Force is, which is required to raiſe a 
Weight, the ſlower is the Motion, fo vice 
vers, the leſs the Force, the quicker the 
| Motion. Juſt ſo it is here; for by reaſon 


of the Obliquity of the Fibres of thoſe 


| Pinniform Muſcles, their Power becomes 


much leſs than that of the others, but 


then they exceed them as far in the Velo- 


city of their Motions, which propenſates 
for their loſs of Strength. 
Nor does the Motion of the Pinniform 


Muſcle a& uniformly like the other, by 


raſon in their Contraction, they grow 
more and more oblique, and conſequently 
their Velocity increaſes as their Strength 


(creaſes; and, as I ſaid before, Nature 


never uſes theſe, when the other can do as 


well, And the Reaſon, why the rectili- 


neal Muſcles cannot do in all Places, is, 
when the Muſcle required for ſuch a 
Place is to be ſo big, that their Fibres in 


8 3 the 


ny 


niform 
Muſcles 
quickeſt, 


| 
'1 
| 
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the Action would preſs upon one another, b 
and thereby hinder each other's Contracti-. I 
on, and not have a Lever to act with, ſj. Ne 
table to their Quantity of Contraction , a; b 
for Example, the Fingers and "Toes. q 
Of the Theſe are the moſt remarkable Diffe. v 
rye rences relating to the Muſcles, though WR 
me" they have ſeveral leſſer ones, among then. MW in 
ſelves, as Magnitude, Figure, Length, w 
| Breadth, Situation and Uſe ; for all which MC 
we refer to other Authors. iy 

The Na- Tendons are fine Strings or Cords, thi Ne 
ture an® proceed from the Body of the Muſcle a WW 
Tendons. its Extremity, being a Continuation of ih 
Fibres, only of a different Texture, being {Wits 
more cloſe and ſolid; which gives then {WM 
their fine white Colour. They belong in 
chiefly to ſuch Muſcles as move the Bones, Wilt 
and are kept cloſe united to the Parts the de 
paſs over, to prevent their being at aM 
Time miſplaced from their ſtreight Courſe, Wo 
1 and are inſerted near the Centre of Mo- 
| tion in the Joints, which, upon ſwelling 
= of the fleſhy Part of the Muſcle, arc 
drawn upwards, or towards it, together 
with the Lever or Bone, which they ate 

fixed to. f 
In the Limbs, ſome of the Muſcle 
paſs over two Joints, both which they art 
apt to move at once, with Motions pro 
portionable to the Difference of their Le 
vers, and if either chance to be fixed fall 


b 


4 
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| by its Antagoniſt Muſcle, then the whole 
Action of that Muſcle, will be wholly 
exerted on that other Joint that is at Li- 
berty, and be moved with a Velocity e- 
qual to the Velocity of both theſe Joints, 
when both are moved at once. And the 
Reaſon of this Mechaniſm is, to ſupply, 
inſtead of a greater Number of Muſcles, 
what muſt have been, without this great 
c . 
Now for a Muſcle to act regular and The Mu. 
aa, it muſt be inſerted at a certain Di- © _ 
ſtance over the Centre of Motion in that xk beſt 
Joint, which it moves proportionably to Point be. 


» | . 4 3 tc 
s Quantity of Contraction, and of the OW 


Motion of that Joint, which holds true 
n all Muſcles; and it is certain, without 
this Care, the Muſcles could not anſwer 
heir End ſo well as they do; for was a 
Muſcle inſerted too near the Joint it 
moves, then this Inconveniency would 
geceſſarily follow, that all the Motion of 
that Joint would be performed, before 
he Muſcle would be contracted as much 
a ſhould be; and, on the contrary, was a 
Muſcle to be inſerted a little farther from 
e Joint, then the reverſe Inconveniency 
vould happen, that the Muſcle would 
have done contracting, before the Joint 
vas moved as much as was neceflary ; 
hence it follows, that all Things being 
faſF*s now they are, there can be no Place 
by | S 4 found, 
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found, where the Muſcles can be better 
inſerted, than where they are. For if 
ſuppoſe, a Muſcle can contract three Inches 
and ſhould be inſerted an Inch farther 
from the Joint than where it 1s, the Joint 
would want to be drawn four Inches; 
but the Muſcle, in this Caſe, not being 
able to draw above three, the Joint mu 
neceſſarily want an Inch of its Motion; 
and on the contrary, if a Muſcle was i. 
ſerted, one Inch nigher than what it i; 
and be able likewiſe to contract the three 
Inches, the Joint wanting but two Incha 
for its Motion, one Inch muſt be lo 

for the Muſcle can draw the Joint as far 
as it can poſſibly come by Inches of Con- 
traction alone; therefore the third Inch 
will be ſuperfluous. 

The dif- Again, as to the Strength of the Muſcles 
8 thoſe are always the ſtrongeſt that are the 
| and Quan- thickeſt; for this is certain, that the 

| _ tities of Quantity of Motion in a Muſcle is, 2 


Motion of , 
the Mu. the Length of its Fibres, and its Strength 


i cles, and ag the Number of them. Now, ſuppoſe, 

; nene. for Example, that one ſingle Fibre canſiſſi: 
| raiſe up the Weight two; then thiry 

[ ſuch Fibres ſhall raife up thirty times the 

Weight two ; ſo that the Sum of the 

whole Strength of that Muſcle ſhall be 

the compound of the Sums of every ing: 

Fibre thereof; and conſequently then, thei 


Weight that a Muſcle can raiſe will be 
always 
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always as the Number of its Fibres; and 
therefore the abſolute Strength of one 
Muſcle is to that of another, as their 
Bulks or Thickneſs. FO 
| Thus, as the Strength of a Muſcle is, 
s the Number of its conſtituent Fibres, 


tion is, as the Length of thoſe Fibres; 
for the Mechaniſm of the muſcular Fi- 
bres is like ſo many Strings of Bladders 


Rows of Beads, which, upon Inflation, 
by an elaſtick Fluid, conveighed into them, 


tra, and thereby to become ſhorter, and 
Wo the Member is raifed, according to 
their Direction. Now the longer theſe 
Fibres are, the more of theſe little Blad- 
ers there will be, to be inflated ; and as 
ery one contributes ſomething, the Sum 
Total of their Contraction will be as their 
umber : As for Inſtance, ſuppoſe, that 


ſe, Nene Fibre conſiſting of two Bladders, can 
an raw a Joint one Inch, and with the Ve- 
ry {Wocity three; then double the Number of 
the adders, in a Fibre, will move it with 
theFouble the Velocity, and double the Quan- 


ty of Motion : Therefore, the Velocity 
nd Quantity of Motion in a Muſcle is 


the 


ſo the Quickneſs and Quantity of its Mo- 


joined to one another, like ſo many fine 


k the Length of its Fibres, which is as 


265 


cauſes their Sides to diſtend, and their 
moveable Extremity do draw up or con- 


Jiago - don as it were their Sal Line to com 


how per- 
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the Number of Bladders in a ſtreigh 


Line. 
Of the The Tendons are no ways here to h 
che conſidered, as of any Force or Strength d 
| a Muſcle acting, becauſe they admit x 
no Inflation; nor indeed does Nature e. 
ver uſe them, but in ſuch Caſes, when 
there is not room for the Inſertion of þ 
many fleſhy Fibres as the Muſcle conf 
of; or where the Muſcle muſt draw from 
one certain Point, thereby throwing il 
the ſeparate Actions of all their muſculrWh 
Fibres into one Point, making the Taff 
pound their ſeparate Forces in. 
Muſcular Thus far, having conſidered a few ge 
Motion neral Remarkables concerning the Muſce 
formed, Of the Body, we come next to enquire 
| how they do act. We have already ſee 
how far they are ſuited for their ſeveral 
Functions; let us now examine, the Man 
ner how they perform them. In the fil 


Place then, we are certain that one ge I 
neral Way is uſed by them all. And Min 
. condly, we are no leſs ſure, that a Neu hi. 
and Artery are abſolutely neceſlary fe 


their Action; and therefore, thirdly, wi 
conclude it as certain, that this is performe 
by a Fluid that comes from each of tho! 
two Veſſels, viz. Blood and Animal Juice 
for, as for other Fluids, there are non 


there, and to proceed from the 8 
ons 
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lone, is impoſſible to be done. And thus 

br we are certain; but in the next Place, 
to the Modus of the Muſcles ſwelling, 
nd how that is performed by theſe ſaid 

vids, makes all the Difficulty, which, if 
can be reſolved by a mechanical De- 

nonſtration, will prove a Diſcovery fo 


hilft Time and Nature do endure ; for 
oft Authors, who have hitherto offered 
account for it, have betrayed much 
ſeakneſs in their Hypotheſes, and at laſt 
Nen obliged to leave it in Obſcurity, as 
hey firſt found it. But to leave every 
an to his own Opinion, we ſhall here 
nly examine the moſt modern Theory of 


ns by Men of no leſs Learning, than the 
Wctenders of it. „ 


be Fibres of the Muſcles for that Uſe; 
Ia ſecondly, the Property of the two 


e huids that act in them. As to the firſt, 


hath been obſerved by ocular Inſpection, 
rhich is the beſt Information, that their 
Iexture or Mechaniſm is like unto ſo 


One 


tat; as to ſignalize this preſent Age, 


To underſtand then how muſcular Mo- 


on is performed, we muſt conſider two 
W tings. Firſt, The adapted Structure of 
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as being the moſt reaſonable of any, vid. the 
id moſt prevalent at the preſent Time, uodue- 
id though it is mechanically accounted cr on 


eth, yet it does not eſcape ſtrong Objecti- the Muſ- 


cles. 


wny fine Veſicles or Bladders, tied ta 
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be irregular, and nat uniform, but my 
diſtended in one Part than another, 


ther, and ſo the Muſcle, ſuffering thi 


; What puts 
them in 
Action. 


they know better, when the Method tht 


filled and diſtended with an elaſtick Flu 


flation, be made, as all blown Bladder , 
to recede from their Centre, and form 


towards their Motion; ſecondly, let us ne 
conſider, what it is that puts them 0 
their Action. Indeed, the Antients thought 
and but a Thought, that it was the ail 
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one another's Extremities, and that eg 
ſingle Fibre is a diſtin Chain of the (aj 
hollow Pores, divided from each ather 

the tranſverſe Fibres, which hinders ther 
too free Communication with one anothe, 
which would have been very inconvenient; 
by cauſing the Inflation of the Muſcle y 


Now, when all theſe little Bladders xe 


within them, their Sides will, by this I. 


ſpherical Figure, whereby their two End 
are made to approach nearer to one ano 


Effect in every Fibre, will ſwell in Breadth 
and contract in Length, and fo raiſe it 
Lever, as we may feel in the maſſe 
Muſcle and others. Th 

This being the mechanical Aptitude | 
the Structure of the Muſcles themſzlve 


mal Spirits alone, that filled the Muſcle 
and cauſed them to ſwell ; and how ſhoul 


took was not concluſive. But that it p'W, 


ceeds not from the nervous Juice * bt 
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ue by the Aſſiſtance of another Fluid 
deldes that, is plain from the Loſs of 
Contraction a Muſcle ſuffers, upon its Ar- 
ry being cut or tied, as well as when its 


erve is; and therefore we muſt believe, 


hat the Blood is as neceſſary for this 
„ation as the animal Spirits. This Know- 
ge being gained, we are next to exa- 
nine, how theſe two Fluids can be able to 
roduce this wonderful Effect of diſtend- 
g theſe Veſicles of the muſcular Fibres ; 
mich in ſhort cannot be from their 
Vantity, but their Quality only; for 
ould the firſt do, there would be no need 


or two Fluids, there being always Spirits 
nough in the Nerves to have filled them, 
"hout the Addition of the animal Fluid, 
ad this been performed by Quantity a- 
dne; or ſuppoſing there is not a ſufficient 
Wuantity of the nervous Fluid to diſtend 
ce Bladders with, it is plain the Blood 
an add no Aſſiſtance to it, by augment- 
g the Quantity, for as much as its Mo- 
on being uniform, it abounds not more 
© the Muſcles when in Action, than when 
la relaxed State; therefore it muſt ariſe 
om a joint Mixture of both, which by 
arification expands the muſcular Cells 


269 


Nat contain them. | The Man- 
And the Manner of this Rarification of Con- 
om the two ſaid Fluids is ſomewhat af- action. 


er this Manner; upon the Determination 


of 
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Veſicles of the muſcular Fibres, it is mini 
with the globular Parts of the Blood, x 
it circulates through them, and cauſe j 


Of the 
State of 
the Blood. 


to diſtend them with a Force ſufficient i 


and ſee what Properties belong to the 
in particular, that can produce ſuch a 


of compreſſed Air, which is retained 


many concave Spheres filled with A 


—— 2 — 
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of the Will, the nervous Juice is prom 
ded more plentifully into this or th 
Muſcle ; where diſtilling into the fwy 


to expand, and ſo take up more Room 
Space than before, thereby cauſing a C0 
traction of the Muſcle. i 
But to be the better underſtood in thi 
Affair, I muſt here ſhow, how the an 
mal Spirits or nervous Juice can cauſe th 
Blood to take up more Space, by its my 
ing with it in the cellular Pores of th 
muſcular Fibres, than it did before, anc 


raiſe a great Weight, and overcome a pri 
digious Reſiſtance. To do which, y 
muſt conſider theſe two Fluids ſeparate 


Effect, when applyed to each other. Fir 
as to the Blood we know, that its Part 1 
are either ſerous, chylous, or globulag 
The two firſt have nothing to do in th 
Affair, but only the red Globuli, the Ted 


ture of which we know conſiſts of | 


made of the fine viſcid Parts of the Blood 
by the Action of the Lungs in Expiratio 
which forces into each, a ſmall Quantll 


tl! 


Of the Mus xs. 
at State, by the ſtrong Niſus or Attrac- 
on of the conſtituent Particles of the 
nell or Globe that contains it. And that 
is is ſo, is evidently to be ſeen by a 
licroſcope, that where the Diameter of 
Canal is leſs than the Diameter of a 


U. 


refſed from its ſpherical into a ſpheroi- 


f the Canal, and then it reaſſumes its 
mer Figure. Beſides, the great Quan- 
ty of Air the Blood yields in the Air- 
ump, to me puts it paſt all doubt, that 
gere is much Air in the Blood, and that 


ondition of the Globules of the Blood, 
e muſt add that of the nervous Juice. 


be Brain, and the exceeding Smallneſs of 
e animal Spirits to be a Fluid, conſiſting 


it whole Body ; and it is plain, that 


aamick Nature; therefore, all the Ac- 
yon they can perform, muſt be, or pro- 
kd from their Force and Degree of At- 
io gection, proceeding from the exceeding 
Fineneſs of their Parts. For firſt, it is a 

F'l:d Poſition amongſt Philoſophers, that 


lobule of Blood, the Globule will- be 


I] Form, till it comes at a wider Part 


icſe Globules are nothing elſe but ſmall 
ales of it. This being the State and 


{ the very ſmalleſt Particles of any in 


ley have no great chymical Quality nor 
Wction, but what ariſes from their fine 


At- 
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Now the Minuteneſs of the Glands of ak oo. 
ate Or. 


the ner- 


e Fibres of the Nerves, plainly ſhew vous Juice. 
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Attraction is ſtronger between ſmall Pu. 

ticles, than large, if the Particles re 10 

Vid. E. qually denſe, and the Surface of Conni ge. 
Ferecom- equal; for the Effect of the ſame Fort 


pendious 8 . i ſho 
Account hath a greater Proportion to the Weigh, WW | 
of the ©. - - | 1 

Principles and inertia of a ſmall Quantity, 4 


of Philo. Which holds true in the nervous Jug 

FP. 18. and therefore acts upon the Blood in thy 

manner, whenever it meets with it. By 

although this nervous Liquor conſtant 

moves through the Nerves, yet it doe; i 

very ſlowly, and does not fall into the Cel 

whereinto the Nerves open continual, 

bur alternately ; nor is it neceſſary, tu 

the Times between every Efflux ſhoull 

be equal in every Part; for they may h; 

Vid. Bel. greater or leſs, yet ſo frequent as to ap; 

Luis me- year continually to diſtill and produce Ef 
chanical 1 [:in 0 . 'B ben 
Account fects continual in Operation. But whe! 

of Levers the Muſcles have equivalent Powers, it 

7 imperceptible, in others not ſo. This! 

the true Caſe of the conſtant tonic Con 

traction or Action of all the Muſcles. Bu 

when, upon the Determination of tit 

Will, more Liquor is protruded into thel 

Cells, that acts more powerfully on ul 

Blood than before, and by ſurrounduy 

the Globules, attracts the Particles of wid 

1 they are compoſed, more ſtrongly tha 

. they do one another, and conſequent) 

1 therefore, their Niſus to one another, {el 

ing the condenſed Globuli of Air, Wi 

. | EXpan 
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expand it ſelf with a very conſiderable 
Force, whereby each Bladder will be di- 
tended, and conſequently every Fibre 
ortened. 5 Pe 

I ay, the Condition of the two Fluids How the 
being thus, as we laid down, it will fol- A 
Wow, that if a Drop of nervous Fluid be and ex- 
Whruſt into the Veſicles of the muſcular panded to 


Fibres, it will ſurround. the Globules that action 
paſſes each Pore, and ſtrongly attract its 
arts, thereby weakening the mutual At- 

ation of one another. Then, and only 

hen, is the Time when the Blood rarifies 

h the Muſcles, and puffs up the Veſi- 

les; and all this is cauſed by taking off 

e Niſus of the globular Particles to one 
Pother, to let the compreſſed Air have 

boom to expand in, and ſo take up greater 

pace than before; and juſt ſo long, as 

his Attraction of the globular Particles, 

hat conſtitute that Shell or Caſe, that en- 

loſes this Air does laſt, the Muſcle con- 

nues contracted. But when the Particles 

{ theſe two Fluids come to be united, 

Wd act uniformly, they will, by their 
Wnun& Force of Attraction, ſoon reduce why the 
ie globular Shell of Blood into its for- Contrac- 
ter Dimenſion, and conſequently the Air pn. 
Ito its priſtine State of Condenſation. ceaſes, or 
d then the Action of the Muſcle ceaſes, ontinu⁰, 
nleſs a freſh Supply of animal Spirits be 
Mtinued to it; and even then, when a 


T | Muſcle 


cauſe Con- 


I; 
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Muſcle hath been contracted a long Time fi 

the Quantity of Spirits which it hau wit 

ſpent by that continued Action, beim 


one: 
more than can be ſeparated by thoſe GlankWrior 
of the Brain that anſwer it, quick enough Wi] ſſ 


to keep it longer inflatea, it mult neceſy. 

rily be tired, and fall, 1ts Nerves being 

empty, and not ſupplying any more Fluid, 

whereas the tonick Motion of the Mu. 

cles, being performed by the Spirits pro 

truded only by the Quantity laſt ſeparned 

in the Glands, will conſtantly continue 

whilſt Secretion goes on, without ay 
Wearineſs. : ä 

Not from From thus much ſaid, we ſee, that the 

onto" Inflation of the Muſcles proceeds not fron 

veſceney any Ebullition or Efferveſcency of the Blood 

1 11 and their Diſtenſion to ceaſe, by a PH 

OOd. . . * 

pitation of Flying off of the aerial Gl 

bules through the Pores of the Muſcle 

as fome, being ſtrained in their Notion 

have thought; for ſo they would remai 

ſometimes, for a long Time againſt oi 

Will, even granting that the Air cou 

paſs off through their Pores, which is 1 

at all likely: But inſtead of that, the Gl 

bules, upon the Influence of the anim 


Spirits, do not burſt by the Expanſion ( 


artic| 


d, t 


their contained Air, nor pricked by ral 
angular Particles of that Juice, as ſontion | 
are pleaſed to fancy, but do recover th we: 


former State and Dimenſions, as we , 


Of the MusCLss, 


with the common Courſe of Circulation. 


tion, there are ſeveral Objections, all whic 
[ ſhall not, at the preſent, take upon me 
Wo anſwer, but to theſe following, ſhall ſay 
thus much ; Firſt, as to thoſe who deny all 
ur from being in the Blood, and that there 
bre no ſuch hollow Globules, as we have 
xen ſpeaking of, I refer them to the Air 
Pumps in the one Caſe, and to the Mi- 
roſcope in the other to convince them; 
Ind as to the Manner, how theſe Globules 
re firſt formed, I ſhall ſhew in their pro- 
er Chapter, where I come to ſpeak of 
bat Fluid. 52 
Now in the Air Pump, many Bubles of 
ir are ſeen to ariſe from the Blood, 
ich could not be, were there no ſuch 
Articles in it before; neither can it be 
id, that they got into its Pores, after its 
nWoaration from the reſt of the circulating 
las: For we find, that, as the great 
Ir, Mead . hath obſerved, the Sun and 
oon effect us, by taking off part of the 
ſeſſure of the Circumambient Atmo- 
dere, and thereby let rhe internal Air in 
Ir Veſſels expand the more, and cauſe 
gal Symptoms, according to the Con- 
tlon of the Fluids, as we find in Peo- 
e weatherwiſe, and thoſe that are ſub- 
to nervous Diſorders, who chiefly, 
3 5 at 


aid above, and are carried again, along | 


Againſt this Theory of muſcular Mo- Obje&i- 


2 {wered, 


— 
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at that Time, and from that Cauſe are Fi de 
ways affected. And that the craſſamem [th 
Parts of the Blood are ſo many Globus . 


containing Air, is evident, from the eye. cel 
ral Alterations they undergo in their F. ry 
gure, according to their Weights, or nu. 


Spheroidal in a very ſtreight one, Spheric 


Attracti- 
on neceſ- 


fary: 


mer, which is ſo neceſſary a Point belong 


ſufficiently prove Air to be in the Blot 


rits are a Fluid, conſiſting of the ſmalleſt Pa: 


rowneſs of the Veſſels they paſs through, x 
in a larger, all which beſides other Argumen 


As this is the State of the Blood, I an 
ſure, they can with much leſs Reaſon 
ject againſt the powerful Attraction of the 
Particles of the animal Spirits on the for 


ing to this Phenomenon ; and without 
lowing ſome ſuch Thing, they will never k 


able to account for it. For as the animal Spi- 


ticles of any in the whole Body, it tollon 
that their attractive Force, is, by ſo mud 
the Stronger than any of the others, 1 
Sir Jaac Newton hath calculated concern 

ing the Rays of Light; therefore it i 
Wonder, if the Particles of the anim 
Spirits, attract the Particles of the glob 
lar Shell, ſtronger than they attract 0 
another, and thereby take off part 
their Niſus, whereby they endeavour 
come together. 

Again, ſome go ſo far as to deny a 


fuch Structure to the Muſcles, as we hi 
deſcribe 


Of the MuscrkSs. 

deſcribed, and tell us, it cannot be, becauſe 
the Muſcles, when contracted, do not en- 
creaſe in Bulk; whereas it ſhould of Ne- 
ceſſity follow, that they ſhould become 
much larger upon Inflation, if our Hypo- 
theſis were true. In Anſwer to which 1 


de ſenſibly diſcovered to grow bigger, 
hen contracted; and the Reaſon why 
their Increaſe is not more apparent to us 


berwixt the Fibres of the Veſicles that 
frame the Muſcles, which upon their In- 


p by them: Wherefore it is no Wonder 


freaſe in Bulk, when in Action, conſider- 
ig the Vacuities of the Muſcles them- 


ll ſufficient to make Way for their In- 
reaſe, without making any conſiderable 
totuberance on the outward Surface of 
e Body. Beſides, it is highly neceſſary, 
bat the Fibres of the Muſcles themſelves, 


cling, inſtead of ſhortening their 
engths, and, by that Means, raifing a 


can ſay, they really do encreaſe in bigneſs 
at ſuch Times, or elſe, how can they 
heave up a ſmall Weight that is laid upon 
u large one of them; and upon gnaſhing 
of the Teeth, the maſſeter Muſcle, may 


js becauſe there are many empty Spaces, 


lation give Way to them, and are filled 


hey are not more ſenſibly perceived to in- 


elves, of the Fat, and of the Skin, are 


ould have many Interſtices or void Spaces 
tween them, otherwiſe upon their con- 


+ pb. Weight 
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on neceſ- ſure, they can with much leſs Reaſon - 


fary: 


their Niſus, whereby they endeavour 
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at that Time, and from that Cauſe are il 


ways affected. And that the craſſamey th 
Parts of the Blood are ſo many Globus MW 
containing Air, is evident, from the ſe MW 
ral Alterations they undergo in their Fj. 1 
gure, according to their Weights, or nu. 


rowneſs of the Veſſels they pals through, x 
Spheroidal in a very ſtreight one, Spheric 
in a larger, all which beſides other Argumeng 
ſufficiently prove Air to be in the Blood 

As this is the State of the Blood, I an 


ject againſt the powerful Attraction of the 
Particles of the animal Spirits on the for 
mer, which is ſo neceſſary a Point belong: 
ing to this Phenomenon ; and without a 
lowing ſome ſuch Thing, they will never h 
able to account for it. For as the animal dpi 
Tits are a Fluid, conſiſting of the ſmalleſt Pu 
ticles of any in the whole Body, it folloy 
that their attractive Force, is, by ſo mud 
the Stronger than any of the others, 4 
Sir Jaac Newton hath calculated concen 
ing the Rays of Light; therefore it is 
Wonder, if the Particles of the anim 
Spirits, attract the Particles of the glob 
lar Shell, ſtronger than they attract d 
another, and thereby take off part 


come together. 

Again, ſome go fo far as to deny 1 

ſuch Structure to the Muſcles, as we hi 
: he de ſcribq 


it 
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deſcribed, and tell us, it cannot be, becauſe _ = 
the Muſcles, when contracted, do not en- —— 
creaſe in Bulk; whereas it ſhould of Ne- Fill 
cefſity follow, that they ſhould become 4 
much larger upon Inflation, if our Hypo- (I 
cheſis were true. In Anſwer to which I i" 
can ſay, they really do encreaſe in bigneſs I 
bt ſuch Times, or elſe, how can they {Al 
heave up a ſmall Weight that is laid upon „„ io 
: large one of them; and upon gnaſhing i 
of the Teeth, the maſſeter Muſcle, may i 
de ſenſibly diſcovered to grow bigger, Wit 
hen contracted; and the Reaſon why Il 
their Increaſe is not more apparent to uns | 


js becauſe there are many empty Spaces, 


berwixt the Fibres of the Veſicles that 18 
frame the Muſcles, which upon their In- — 
lation give Way to them, and are filled „ 
p by them: Wherefore it is no Wonder it 
hey are not more ſenſibly perceived to in- 14 
reaſe in Bulk, when in Action, conſider- 1 
ag the Vacuities of the Muſcles them 1 
tlves, of the Fat, and of the Skin, are 110 
ll ſufficient to make Way for their In- 1 
aſe, without making any conſiderable i" 
rotuberance on the outward Surface of 191 


e Body. Beſides, it is highly neceſſary, 
bat the Fibres of the Muſcles themſelves, 
ould have many Interſtices or void Spaces 
tween them, otherwiſe upon their con- 
acting, inſtead of ſhortening their 
engths, and, by that Means, raiſing a 
TY 1 Weight 
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Weight or moving a Part, they wou it 
certainly preſs hard upon one another ti. 
and thereby diſappoint themſelves, an; Mt 
perform no Action at all. For this Re. in 
ny the ſon it is that the Rectilineal Muſcles, a: Wh M 
Necliline never very thick, if they are ſhort ; he. II 
al Muſcles 3 ) 
are not Cauſe, the external Fibres would compreß Wi 55 
thick if the internal when in Action, and fo mak WM pri 
— themſelves almoſt uſeleſs; and in Caſy on 
where this Inconveniency can no WA the 
be prevented, Nature makes the internal i ten 
Fibres of a Muſcle to be longer than thoſe WW 
that lie nearer the external Surface, on MW ba. 


| Purpoſe for them to gain by their great pot 
Length, that Degree of Quantity of Con- ue 
traction, which in another Part of ther Vis 
Fibres they were obliged to loſe, by te che 
lateral Preſſure of thoſe ſuperficial FibraM Inc 
that lay upon them; and hereby are matt wit 
to be equal in Action, the one unto the fati 
other, though of different Lengths. up, 
Wherefore, that Experiment our O. dim 
jectors uſe, of putting ones Arm or Leer 
into a Cylindrical Veſſel, and then to fl ed 
it with any Fluid, as Water, to the ve ſelf, 
Brim; where upon the Contraction of a Frop 
the Muſcles of that Member, the Wat Enft 
does not alter its Height, nor flow over tit Opp, 
Edges: of the Veſſels; this, I ſay, is of it of 1 
Force or Efficacy againſt us, becauſe, col (or 
ſidering the ſpongineſs of the Muſci I. 
and Skin, there is Room enough with" 8: 


U 


— 
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it ſelf to admit of their neceſſary Infla- 
tion, without that vaſt Extenſion of the 
Muſcle which they argue for; and which 
indeed could not be, unleſs the whole 
Muſcle was but one entire Veſicle or 

| Bladder; for as the Caſe is, the exceeding 

| Smallneſs of their Veſicles, is enough to 

| prevent any ſuch manifeſt Protuberance 

| on. the Skin, or viſible Encreaſe, which 

they ſuppoſe would follow from their Ex- 

| tenfion. = 5 15 : 

And this is the greateſt Argument ſome 

{ have uſed to prove it, for, ſay they, ſup- 

poſe one large Bladder can raiſe a Weight 

Joe Foot, a hundred little Bladders, whoſe 

8 Diameters are each one hundred Part of 

the large one, or the hundredth Part of an 

Inch, can raiſe it to the ſame Height, but 

with ten thouſand Times leſs Force of In- 

fation, and the Swelling or Room they take 

up, will be in the ſame Proportion, and ſo by 
Iminiſhing the Bigneſs of Veſicles, and 
nereaſing their Number, the Force requi- 

red. to diftend them, and the Diſtenſion it 

elf, may be demonſtrated in any given 
Proportion, till at the laſt it becomes in- 
ſenſible. But even this is not without its er _ 
Oppoſers. Thoſe that would hear more {r0quai- 
of it, may conſult the Introduction to onto Co- 
Cooper on the Muſcles 8 
Thus much being ſaid on the Muſcles particular 


. 16 Structure 
mn general, We ſhall next touch on the be e 


T 4 Par- Muſcles. 
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particular Structure of ſome of the more 
remarkable ones; where we may behold 
ſurprizing Art and Wiſdom in the nice 
Mechaniſm and wonderful Deſign of them 
ſufficient to convince the moſt obdurate 
Atheiſt and Libertine, in the Belief of 3 
ſupreme and vigilant Power, and which 
are reckoned by ſome to be four hundret 

and fifty ſingle ones in the whole Body. 

of the And firſt of the five Pair belonging tg 
| Muſelesof the Abdomen. The firſt of which that 
bdo- offer themſelves to view are, the Oblique 

_ deſcending, ariſing from the Ribs, and 

are inſerted fleſhy into more than one half 
of the outward Limb of the Os Jhun, 
It ſerves to pull the Ribs down in Expt 
ration, and, as Cowper obſerves, to turn the 
Trunk of the Body on the Vertebræ of the 
1 Loins to one Side. CC 
| Next to theſe are the Oblique aſcending, 
9 which have juſt the reverſe Courſe with 
the former, and much the ſame Uſe. The 
third Pair are the Pyramidal, which ariſe 
fleſhy from the Middle of the Os Puli, 
and are inſerted into the Linea Alba. Ther 
Uſe is to pull the lower Belly downwards 
to compreſs the. Bladder in making Water, 
according to Fallopius. Sometimes when 
the following are very large and ſtrong, 
they are wanting ; ſometimes one only, 
and ſometimes both, when the ſtreigh. n t 
Muſcles act in their ſtead. The * th 
| | ari i 


men. 
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ariſe from the anterior Part of the Os Pu- 
his, and are inſerted into the cartilaginous 
Extremities of the Ribs, near the Breaſt- 
bone. They ſerve to compreſs the fore 


| Breaſt to the Knees, and Econtra, to draw 


ug from a decumbent Poſture. 


| Side, from the tranſverſe Proceſſes of the 


| they form with their Tendons. They 


| ſerve to ſqueeze the Sides of the Belly, 
and aſſiſt in Expiration. They all ſerve, 


when acting together, by making an equal 
| Preſſure to expell the Faces in the In- 


teſtines, to aſſiſt Women in Labour, and 


to expectorate Matter from the Lungs : 
For which Reaſon their Levers are not 


1 {W noveable as thoſe of other Parts, yet an- 
erer their End, as well by the Swelling 
af their Bellies as by ſingle Contraction, 
„vbereby they the better ſerve to protrude 
ir Wunneceflary Contents, both from the Breaſt 


and Abdomen; and if the Breath is re- 
ſtaned in the one, to make a counter 


then their Action will be downwards; but 
on the contrary, if the Air is not ſtoped 
in the Lungs, but hath free Vent, then 
che Direction of their Fibres will be up- 
8 wards, 


part of the lower Belly, to pull down the 
the Os Pubis towards the Breaſt, as in ri- 


Loins, and meet in the Linea Alba, which 


Preſſure with the Force of the Muſcles, 
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Under all theſe lie the fifth and laſt Pair, Their 
called the Tranſverſal, ariſing, on each Ute. 
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wards, as in Coughing, and common Expi- 
ration. | 

The Rec- Another obſervable belonging to theſe 

dvideg) Muſcles, is the many Diviſions made « | 
the ſtreight ones, by interſecting Tendonz 
which makes them appear like ſo man 
diſtin Muſcles; the Deſign of which i 
that their Swelling or Inflation might ng 

be irregular, or too much in one Place 
as they are very long, and their Preſſute 
is differently required. Wherefore, had 
there not been this Proviſion made, they 
would have ſwelled moſt in the Middle, 
where there is the leaſt Occaſion for it; 
but by means of this Direction or theſe 
Diviſions, their Action is regulated fo, 2 
to be moſt, where moſt is wanted; there. 
fore they are largeſt at their lower End, 
becauſe the Preſſure in the Inteſtins i 
greateſt there upon them. 1 

o the Next to theſe are the Intercoſtal Muſcls 

ntergol - 2 2 | 

tal Mu. being two and twenty Pair in all; eleven 

cles. intercoſtal Internal, and as many External 
They ariſe from the lower Edge of eaci 

| ſuperior Rib, and are inſerted into the 
Upper of each inferior one; the External 
running obliquely from the back Part for 
wards; and the Internal, from the for 

Part backwards, their Fibres interſecting 

one another, like the Letter X. The 

Uſe is, to dilate the Cavity of the Brew 

in Inſpiration, -by pulling up the Riv 

5 | mY ITN ant 


\ 
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and making them ſtand on the Vertebræ 
at right Angles. It was formerly thought, 
that the External dilated, and the Internal 
contracted the Cavity of the Thorax, and 
ſme think the contrary Muſcles do it; 
| but neither think right, for they both 
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ſerve to dilate with, as the Mechaniſm Their 


* 2 pu =_ 8 * 
— — 2 ꝓ˖——äͤ — 


of their interſecting Fibres demonſtrates ; Uſe. 


for by their croſſing each other obliquely, 

| they compound a third Motion, whoſe 
Direction is in their diagonal Line, and ſo 
produces the ſame Motion as if their Fi- 
bres were ſtreight, and went direct from 
cone Rib to the other, and to much better 
Advantage, becauſe of the very little Space 
there is between the Ribs for them to 
have acted in, which would have hindred 
them of being of that Length, which the 
[Quantity of their Contraction requires; 
[therefore no better Method could have 
been contrived for the due Length of their 
Fibres, and perpendicular Direction of their 
Forces from one Rib to the other, to 
draw the inferior ones up with, than this 
of their croſſing one another. Beſides, as 
a further Proof that they both ſerve for 
the ſame Action, we may obſerve, that 
the Motion of a Part, is always from that 
Place or Joint that is firm, to that which 
IS leſs fixed. So here the lower Rib is 

9 ſucceſſively articulated looſer than that 
hich is immediately about it; and there- 

: 88 fore 
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that raiſe 
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fore it muſt needs be, that both the In. 


ternal and External concur in pulling the 
Ribs upwards. —_ Bs 

But beſides theſe, there are ſeveral other 
Muſcles of the Thorax which aſſiſt to- 


the Ribs. wards elevating of the Ribs, and dilating 


of the Thorax ; as the Scalenus, which 1; 
a long irregular figured Muſcle, arifing 
from ſeveral Places, as the fourth, fifth 
and fixth tranſverſe Proceſſes of the Neck 
and are inſerted ſeparately into the fir 


and ſecond Rib. The next is the Subcl- 


vian, ariſing from the Clavicle, and is in- 
ſerted alſo into the firſt Rib, becauſe that 


hath no intercoſtal Muſcles, it being the 


Superior of them, and ſome think, the 


Serratus Major Anticus, and the ſuperior 


Poſticus do ſo; the firſt ariſes from the Baſi 
of the Scapula internally, and is inſerted into 


the eighth ſuperior Ribs, by an equal Num- 
ber of fleſhy Digituli, like ſo many Teeth 


of a Saw, and ſerves likewiſe along with 


the former to dilate the Thorax, though 


it moves the Scapula alſo, and is generally 


reckoned in the Number belonging to that 
Bone. The other ariſes from the lower 
Part of the Ligament of the Neck, from 
the acute Proceſs of the laſt Vertebra ol 
the Neck, and two or three of the Back, and 
is inſerted into the ſecond, third and fourtl 
Ribs, by as many particular fleſhy Slips 


ar. Pointings, ſerving to elevate thoſe Rib 


upon 


of thoſe Ribs. 
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upon Inſpiration, which the Scalenian and 


Subclavian Muſcles did not reach to. 


Theſe are the Muſcles that ſerve for the Of the 


cen proper Pair, which were firſt found 


| out by the induſtrious Mr. Cowper. They 
| zriſe from the upper Part of the Rib, 


wigh its Juncture, and then ſpreading into 


a broad and thin Belly, they paſs upwards 
| under the Pleura, obliquely over one Rib, 
and then terminate in that next above it: 
| This they do, that their Strength may be 


the greater, which always is as the Length 


| of their Fibres. They all ſerve to depreſs 
| the Ribs upon Expiration. But that upon 
| Contraction of theſe Muſcles, they might 
not occaſion the Breaſt-bone to yield, 
| there is a Muſcle fituated on it, called 
| from its Figure, Triangularis, which 
| ariſes from the enſiform Cartilage, and the 
lower Part of the Breaſt-bone, and is in- 
ſerted into the cartilaginous Endings of 
| the fifth, fourth and third Ribs, near their 
Conjunction with the Bones. Its Uſe is to 


aſſiſt the former, in contracting the Cavi- 
compreſſing the cartilaginous Extremities 


But 


Elevation of the Ribs; but their being Iaſeles 


that pull 


aſſiſted by their own Gravity, they require down the 
| not ſo many to pull them down again 
| upon Expiration ; therefore they have but 


Ribs. 


ty of the Thorax, by pulling down or 
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Of the But beſides theſe two Sorts of Muſcly an 
ant. che Thorax, there is one common, that WM wh 
aſſiſts in both the foreſaid Actions, name. MW cor 
ly, the Diaphragma or Midriff, which is ; Hof 
compound Body made up of two Muſcles, ¶ Ly 
the firſt and ſuperior one ariſing from the ¶ the 
Sternum and the Ends of the laſt Rib; to 
its Fibres running from its ſemicirculy WM the 
Origin towards its Centre, makes the ten. cor 
dinous Part of it. The ſecond and infe. Wi ves 
rior Muſcle ariſes behind from the Loing WM Air 
by two long tendinous Productions, which, fit: 
joining with the former, makes that Par. WW wel 
tition between the Cavity of the Thorax I ore 
and Abdomen, called the Midrift; it is WM nu; 
perforated in the middle and tendinous Wil fey 
Part, by the aſcending Vena Cava, and 
the rather here than any Part elſe, that WM Lv: 
the Muſcle, when contracted, might not Ml ore 
{top the Blood's Aſcent; and in the fleſhy the 
Part of the ſuperior Muſcle, by the Gul- bac 
let (which rather aſſiſts than diſturbs the ¶ fve 
ſame in Swallowing) and the eighth Pair of WW and 
Nerves; between its two tendinous Pro- {er 
ductions deſcends the aorta and the tho- I con 
racick Du& aſcends; the intercoſtal Cor 
Nerves paſs down, and the Vena Sine Pari ¶ arif 
' mounts upon the right Side; which is the I ver! 
. moſt convenient Paſſage for them, to ſhun I ſert 
the repeated Impulſes of this Muſcle in I the 
Motion. Its natural Situation is ſome- nex 


what like an inclined Plain, high d fro 
and 


Of the MuscLss 
| and low behind, the ſuperior Surface of 


which is relaxed in Inſpiration, and be- 


comes more plain, whereby the Cavity 
of the Thorax is enlarged, to give the 
| Lungs more Liberty to be expanded by 


the Air, and the Viſcera in the Abdomen 


to be compreſſed, for the Diſtribution of 


| the Chyle. Whereas, in Expiration, the 


contrary happens, its Surface being con- 
vex, to leſſen the Cavity and protrude the 
| Air. A Wound in this Muſcle is more 


fatal than one in any other, becauſe fo 
| well ſtocked with Nerves, which it hath 


great Occafion of, by reaſon of its conti- 
mal Motion, and being ſurrounded with 
| ſeveral principal Parts. 47 


1 


Loins are ſeemingly very confuſed, tho' in 


theſe following. Thoſe of the Neck on its 
back Part are, the Spinal, ariſing from the 
ive ſuperior tranſverſe Proceſſes thereof, 


ſeems to draw the Neck back. The ſe- 
cond are the Tranſverſal, which are a 
Continuation of thoſe of the Back; they 
ariſe from between the oblique and tranſ- 


next are the Interſpinal, becauſe they riſe 
from the ſuperior Part of each forked 
a ſpinal 


and are inſerted into its ſpinal ones: It 


verſe Proceſſes of the Neck, and are in- 
lerted near the reſt of the ſuperior Spines 
thereof: They ſerve as the former, The 
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The Muſcles of the Neck, Back and Of as 
Back 'a d 
great Order amongſt themſelves; and are Loins. ; 


„ 


4 — — — * — * X « i 
as * 2 — —¼ — — 2 —̃ — —¼ — — Ke hn 

IE o — D — — 2 — 5 — rer - :, | __ 

_ _. 5 R * 0 oh N 

3 — — r 3 ” 1 8 . n — 85 
2 — — - 5 4 4.5 95 2 — — — 
8 — —— a 
Ro yes as ——ů — — - 

— === EC — ——ůů = — — — 


Err 
7 * — —_——— —— 
% 


_ > —— 
— = — — - = — — "9." 
ä„Qnſ:eꝛeꝛemſ—ͥ—Pꝛ̃ GOO SIE — —üäüöä — — — — 


288 Of the MuserEs. 
| ſpinal Proceſs, except the uppermoſt, and 5 
are inſerted into the inferior Part of aj n 
the ſaid Spines: Their Uſe is to bring the MW b. 
ſaid Proceſſes nearer one another, and j P 
to erect the Neck. To theſe we may N cc 
join the Intertranſverſals that lie between MW ar 
the tranſverſe Proceſſes of the Neck, with of 
the Intervertebrales, which do ſo betwen E 
the Vertebre. | Co 
Thoſe of the Back are the the Longif. M 
ſimus, which ſerves to extend the Verte, 
and to keep the Trunk of the Body erec, ff {ar 
Wherefore it is inſerted all hs.” to the s 
tranſverſe Proceſſes of the Spine, by 
double Tendon into each. But beſide 
this, there is the Semiſpinalis which ari- 
ſes from thoſe of the ſix lowermoſt Ver. 
febre of the Back, and are inſerted into 
the ſuperior ſpinal Proceſſes thereof. The 
next are the inner Tranſverſal ones of the 
Back ſpringing from the upper Part of 
the tranſverſe Proceſſes, and are fixed near 
the Roots of the ſpinal ones, paſſing over 

the next Yertebre firſt. 
The Muſ- The Muſcles of the Loins, are the Spi- 
on -_ the nalis, Tranſverſalis, Quadrates, the Pſoas 
Parvus, and Intertranfverſales; an Idea of 
which may be framed from the forme, 
which without a Sight of them, al 
that can be faid will be but of ſmall Ser 
vice; for which Reaſon we forbear to {ay 


any Thing, on thoſe of the Head, * the 
ple- 
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Of the Musctns. 
dolenius, Maſtoid, Complexus, and Recti, 


with the two Pair of oblique ones that 


belong to its back. P2:c, with thoſe of the 


Pharynx, Larynx, and other Parts, which 


could but be a Repetition of what every 
W :naromical Author abounds with; the beſt 
Jof which, every one knows upon this 
| Subject, is the great Dr. Douglaſs, and Mr. 
Muſcles. | | * 
The Muſcles of the Extremities are the 


Cnoper, in their exact Deſcriptions of the 


Of the 


largeſt and longeſt of any, for as much M9: 


a5 their Parts deſcribe the greateſt Arches 
round the Centres of their Motion, as we 
{ke in the Biceps: Thoſe that move the 
| Hand round the Elbow, and thoſe that 


| us, that hath its Origin ſo far diſtant from 
is Inſertion, as the Os Ilium from the 
Tibia, moving the Foot in an Arch, whoſe 
Radius is at the Os Iſchium. The reverſe 
we ſee in thoſe Joints that have but a 
mall Motion, as the Muſcles of the Ver- 
thre or Interoſſei, whoſe Arches deſcrib- 
ed by their Motion are to thoſe of the o- 
thers, as the Length of one Muſcle is to 
that of the other. 

The Muſcles of the Shoulder are the 
bectoral, on the Breaſt, the Deltoides on 
the Tip of it ; the Supraſpinatus behind; 
te Infraſpinatus below that; the Teres 
Major and Minor; the Latiſſimus Dag 

| U & 


of the 


Limbs. 


move the Leg and Thigh; as the Sartori- 


Of the 
Shoulder 
and Arm; 
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Flexor Carpi, Radialis and Ulnaris, with 


with what Art, the firſt four Tendons, 


Lumbricales, which with the common E 
tenſor of the Fingers, and little Interoſſei that 
lie betwixt the metacarpal Bones, and are 


O the Musciss 
the Caracobrachialis; and the Subſcapule. 
ris; all which are inſerted about the up. 
per End of this Bone, and give it its dij. WM pt 
ferent Motions as one or the other is in. 23 
flated. The Muſcles of the Cubit or lowet Wc 


Arm, are the Biceps internus; Brachial WW mi 


internus, which makes the fleſhy Part of Wh 


the upper Arm; and the Biceps and B. hoi 


chialis externus, with the Anconeus, which Wha 
is very little in reſpect to the reſt. The 
Muſcles of the Hand are Palmaris, Lon- 
gus, and Brevis. Thoſe of the Wriſt are 


their two Antagoniſts or Extenſors on the 
oppoſite Side. Thoſe of the Fingers are 
the Perforated, and the perforating Muf- 
cles; where it is very ſurprizing to fe, 


that go to the ſecond Bone of each Fin- 
ger, are flit or divided about the Middle 
of the firſt Joint, for the free Paſſage of 
the Tendons of the perforans Muſcle 
which runs through their Fiſſures to be 
inſerted to the third Bone of all the fou 
Fingers. They ſerve to bend the two 
laſt Joints of the Fingers, as in graſping 
Beſides theſe there are ſmall ones, calle 


inſerted at the Root of the Fingers, gil 
them their ſide Motion, To theſe by 
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| the Muſcles of the Thumb, the fore Fin- 
ger, and the little one, which they have 
proper to themſelves, with the Pronators 
and Supinators of the Radius; all which 
W would be needleſs to rehearſe; only thus 


os Muſcles, which extend any of the 


thereof, as we ſee in the Arms and 
Legs. A . 


291 


W much we may remark by the Way, that 


points, lie on the Outfide of it, and thoſe 
iat bend them are placed on the Infide 


| The Muſcles of the Thigh lie about he Muſ⸗ 
the Hips, and are inſerted about the Head Thick He 
of that Bone, ſome on the Inſide, and 


me on the Outfide. The firſt is the 
- Was magnus, which I have cauſe to re- 
 Wicmber, being once very near looſing my 
„ie, by a ſmall Inciſion made upon my 


Thumb, whilſt raiſing of it in a ſtale Pa- 
ent, that was poiſoned by the bad Juices 
tat had ſoaked into it. It riſes from 
be Thorax, and the Sides of all thoſe of 


rochanter of the Thigh-bone : It bends 


e Loins, and is inſerted into the leſſer 


he Body of the lowermoſt Vertebræ of 


„e Thigh by bringing it forwards. The 


Xt is the Iliacus internus, and the Picti- 


the Os Ilium, and joins with the for- 


the other. All theſe ſerve to bend the 
1 Thigh 


. The firſt from the internal Cavity 


r. The Pectinalis riſes from the inner 
tt of the Os Pubis, and is inſerted near 
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Thigh inward. Upon the Outſide of th 
Hip lie upon one another, the three Gly 
tzi, Maximus, Medius, and Minimus; 
they all ſerve to extend the Thigh, by he. 
ing inſerted near one another, hard h 
the great Trochanter. Then is the ext. 
nal Iliac, which is inſerted at the Root gf 
the ſaid Trochanter, and turns the Thigh 
outwards, as alſo does the Marſupialy 
which riſes from the internal Circunte. 
rence of the great Hole, and is inſerted 

where the former is. Then follow the 
Gemini, which ariſe from the Ifſchium} 
and are inſerted into the Cavity of the 
great Trochanter, ſerving to turn the 
Thigh- bone outwards ; between theſe tut 
{mall Muſcles, the Tendon of the forme 
runs to its Inſertion, to be guarded fron 
being hurt by the Hardneſs of the Sim 
oſity of the Iſchium, which it pallyſate 

Vid. Dag through, and alſo, as Dr. Douglaſs fays, Melt 

2 hinder it from ſlipping out of that Caviiſi ing 

P. 140. Whilſt the Muſcle is in Action. The nee 

are the Quadratus and Triceps, und ut 
which laſt are comprehended four diſtin 
Muſcles; for which, fee the Author quanto 
ed in the Margin. | ally 

The Put The Muſcles of the Leg cover Mfdue 

Les, Thigh-bone, and are inſerted at the ue { 
per Part of the Tibia, and are eleve Th 

as thoſe of the Thigh are ſixteen. IAA or 
firſt is the Membranous, which cou Mead 
| 8 | ut 


C tbe Muscrks. 1 
Outſide of the Thigh, it extends the Leg, 
and ſtrengthens the Action of them that 
lie under. The Sartorius riſes from the Os 
lium, and is fixed to the Inſide of the 
bia, ſerving to lay one croſs the other, 
ind is the largeſt of any in the Body. 


te Rectus, Vaſtus, Externus and Inter- 
os, and the Cruræus, are all inſerted ten- 
idus into the Patella, and ſerve for the 
rnenſum of the Leg. The next is the 


Gracilis from the Os Pubis, and is fixed 

to the Inſide of the Tibia near the Sarto- 

ws, and for the like Uſe with it. The 

thers are the Seminervoſus, Semimembra- 

poſus and Biceps, ariſing from the Iſchi- 

m, and are inſerted into the Tibia and 

fibula to bend the Leg backwards. The 

aſt is the Popliteus ariſing from the Edge 

ff the Cavity in the lower Part of the 
xternal Condyle of the Femur backwards, 

uſt by the croſs Ligaments ; then run- 

ing under the Ligament that involves 

de Joint, and adhering faſt to part of the 
atilago Lunata, it becomes fleſhy as it 
erforates the Ligament, and is inſerted 

no the ſuperior Part of the Tibia inter- 

ally, its Uſe being to move the Leg ob- 

quely outward, and to affiſt in bending 

he fame. 15 | 
The Muſcles of the Foot are ſix. The ex- The Moc. 


ads, the two outwardmoſt form the Fo. 


hy © Gaſs 


44 
1 
14 
1 
9 
il 

[ 


nſor Tarſi Suralis ; it is made up of four cles of the | 
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They ſerve to extend the Foot in bringing 


Toes, as we ſee in walking; for which 


the Foot, the Toes ſerving it as a Lee 


ers on low heeled Shoes, as the Hilandet 
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Gaſtrocnæmius externus, and the two in. { 


nermoſt the Gaſtroenæmius internus; the; v 
ariſe, ſome from the Condiles of the Fe. MW at 


mur, and ſome from the back Part of MW » 


Tibia, and terminate at laſt in one lag if u 
Tendon, which is inſerted in the ſuper; L 
and poſterior Part of the Heel-bone, ther g 


| fleſhy Bellies making that protuberance q 


the Leg called the Calf, which Projedia, 
beyond the Os Tibia, occaſions a confider- 
able Diſtance between this Tendon and 
that Bone. The Middle and upper Par 
of theſe Heads of the two inner Muſcle, 
between the Bones from whence 

ſpring, is adorned with a tendinous Ede 
like an Arch, under which all the grex 
Veſſels belonging to the. Leg ſecurely pak: 


it backwards, and when theſe Muſcles 
contract, they throw our Bodies upon our 


Reaſon it is, that this Muſcle conſiſts 0 
four Heads, which none other does be 
ſides it ſelf; becauſe it had need to be ve 
ry ſtrong, having the Weight of the whole 
Body to raiſe on the Toes, by means dl 


And it may be obſerved, that great, Walt 


in Nerth-Britain, have generally lag 
Calfs, theſe Muſcles being very latg 
Whence we may learn, that thoſe wi 
deſire their Children ſhould have ol 0 
ſo m 
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L ſame Calfs, ought never to ſuffer them to 


| wear Cloggs; a Cuſtom too prevalent 


| amongſt fond Mothers ; but rather Shoes 


without Heels, or with a ſmall Elevation 


| under the Toes; and by exerciſing their 


gaining their Deſire. 

Next to theſe is the Extenſor Tarſi 
| minor; its Tendon paſſes under the for- 
mer, aud is inſerted a little below the Cor- 
da Magna, its Uſe being to aſſiſt the for- 
mer. Then ariſes the Tibialis Anticus and 
Poſticus, the firſt ariſing from the Tibia, 
Land is inſerted externally to the Inſide of 
the Os Cuneiform to bring the Foot up- 


pendix of the Tibia next the Fibula, and 
i; fixed to the Os Naviculare, paſſing its 


Ankle; it brings the Foot inwards. The 
to laſt and fixth Pair are the Peronæus, 


kerone, and paſſing its Tendon through 
the Channel of the inner Ankle; and 


k reflected in the Sinuoſity of the Calca- 
neum, and running along the Cavity, made 


the Soal of the Foot, is inſerted into the 
arg outſide of the ſuperior Part of the Meta- 
jarlus Bone of the great Toe, ſerving to 
Move the Foot outwards, This is inſert- 


JU 4 ed 


Legs well, they will ſcarce ever fail of 


wards. The other comes from the Ap- 
[Tendon through the Fiſſure at the inner 


Poſticus, and Anticus ; the firſt ariſing 
from the fore Part of the Head of the 


likewiſe with the former and following it 


Win the Os Cuboides under the Muſcles in 
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ed alſo into the upper and fore Part of ch 


ſame Bone of the little Toe, and ſerves u 


pull the Foot and Toes outward. 
The Muſcles common to the four leſſer 


Toes, are fifteen in Number, two Flexor, 
ariſing from the Heel-bone, and the other 


from or near the Middle of the Tibia 


The Tendons of the firſt divide like thoſe 


of the Fingers, and give every ſecond | 


Bone of the Toes a Tendon to that 
Joint. The laſt is inſerted into the upper 


Part of the laſt Bones of the lefler Toes, 


their Tendons having firſt paſſed through the 
Slits of the former; they ſerve alſo to bend 


the Toes. The two Extenſors ariſe, the 


long one from the external Head of the 
Tibia, which dividing into four Tendons, 
two are inſerted into the upper Part ot 
the ſecond Bone of each ſmall Toe, to- 


gether with the ſhort one its Fellow, fend 


off, for Frugality on both Sides, a {mall 
Tendon to the laſt Bone of the Toe, 
which unite a little before their Temina- 
tion. The reſt are the four Lumbricales, 
which ariſe from the Tendons of the Per- 


forans, and are inſerted by four {mall 


Tendons, into the Inſide of the firſt Joint 
of the Toes, like thoſe of the Fingers; 


and laſt of all are the ſeven Interoſle, 


which have the ſame Situation with thoſe dl 
the Hand. They lie like a Bed of Fleſh 
between the. metatarſal Bones, and are 1 
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W forced partly into the ſeſamoid Bones, and 
partly in the Sides of the Bones they belong 
to, and ſerve to move the Toes laterally. 
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| . The great Toe, like the Thumb, hath . 


got its proper Muſcles ; as the Extenſor 


and Flexor Longus and Brevis, Adductor 


and Abductor. So likewiſe hath the little 


| Toe, its Abductor and Flexor, which ſee 
n Cooper on the Muſcles, A Muſcle. 


common to both is the Tranſverſalis Pedis: 
The Uſe is to draw the Toes nearer the great 
| one, in making the ſole Cavity of the Foot. 


and the other Parts, we paſs over, as be- 
ing too tedious to mention in this brief 
Account, and to deſcribe them at large, 
| would be doing what is already done well 


lar belonging to them. They are fix Pair 
n each Eye. The Elevator, which ariſes 
irom the Edge of the Foramen Lacerum, 
near the Abductor, and is inſerted into the 
luperior and fore Part of the Tunica Scle- 
totis, by a thin Tendon : It lifts the 


this is the Depreſſor, which ariſes from 
te lower Edge of that Hole, that gives 
Page for the Optick Nerve, and is in - 
Need into the oppoſite Part of the 92 

8 f 0 


[to our Hands; therefore I paſs to thoſe of 
the Eyes as they have ſomething particu- 


lobe of the Eye upwards. Oppoſite to 


| The twelve Muſcles of the Head, and Of the 


| the eight of the Lips, with thoſe of the © 994 
| Cheeks and Os Tryoids, Pharynx, Larynx, E 


yes. 


draws the Eye towards the Noſe, as the 
Abductor does from it, which ariſes from 


of the Eye to the former, ſerving to pull 
the Globe of the Eye down. The Ad. 

ductor is from the Edge of the Hole in the W cha 
Sphænoidal Bone, that tranſmits the Op- 


pull the Eye from the great towards the 
Motions to the Eyes; but that they may 


have it in all Manner of Directions, there 
are two more Muſcles, called the oblique 


Os Frontis, through which it paſles like a 


Direction, and turns backwards to be in- 


downwards. The other oblique Muſcle 
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tick Nerve, between the oblique major 
and minor, and is inſerted into the Coat 
of the Eye near the great Canthus : It 


the Foramen Lacerum without the Orbit, 
and is inſerted on the contrary Side, to 


ittle Canthus. Theſe give all the direct 


Superior and Inferior ; the firſt arifing 
from the Edge of that Hole, through 
which the Oprick Nerve paſſes, between 
the Elevator and Adductor, runs ſtreight 
along the Os Planum, to the upper Part 
of the Orbit, at that great Canthus or 
Corner, where the Troclea is fixed to the 


Cord over a Pulley, and then alters its 


ſerted into the Coat of the Eye, behind 
that of the Attollent: Its Uſe is to draw 
the Eye forwards, and to turn its Pupil 


ariſes from the Os Maxillare, where it 
makes the Edge of the Orbit, and running 
a7 | 8 „de 
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obliquely upwards, is inſerted into the Scle- 
rotis or external Coat of the Eye, between 


| that of the Abductor and the Optick 


| Nerve: It ſerves to draw the Ball of the 
Eye forwards, and to turn its Pupil up- 


| wards, as the ingenious Mr. Cowper hath 
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rightly obſerved. The firſt are employed 


in Love Glances, and the ſecond in Squint- 


ing; and both together, ſerve alſo as an 


| Axis to ſuſpend the Bulb of the Eye upon, 


| for its free and eafier Motion. But what 


is ſtill very wonderful, is, the Mechaniſm 


of the ſuperior oblique Muſcle, and the 


cartilaginous Ring this oblique Muſcle 


paſſes through, which is of ſo great a 


Uſe, that the Muſcle could be of no Ser- 
vice without. it; for it alters its Direction 
and makes it pull the Eye, as if the Muſ- 


cle aroſe from the very Centre of the Or- 


bit, where it could not do, there being 


no Room for it; beſides were there Space 
enough for it to lie in, yet the Quantity 
of its Contraction from that Place, would 
not be ſufficient to turn the Eye as required. 
Therefore Nature uſes this mechanical 


Engine, the Pulley, from which Contri- 
vance all theſe Advantages of this Muſ- 


de are exactly acquired, which without it 
could no otherwiſe be. 


All the Muſcles in general, and every Of de 


one eee are very mechanically 
contrived ; but amongſt the chief, are thoſe 


Mulcles. 


_ — —— —— — FR 


300 


and aſcend again towards the Middle of 


 Gaping ; which they do alſo by the Aſſſ. 
tance of an annular Pulley, which alten 


nation, and for the greater Length or 


Motion, to act more forceably on the 


of the Mosc xs. 


we have mentioned, and theſe few fol. | 
lowing. As the digaſtrick Muſcles of the 


under Jaw ; which ariſe from a Fulcus a 


es: Root of the! muſteid Procel; and de, 


ſcending ontract into a round Tendon, 
Joined to a Ligament that comes from the 
Os Thuryoides, and then become fleſhy again, 


the Edge of the lower Jaw, where they arc 
inſerted, to draw the Jaw down, as in 


the firſt Direction. It is double Bellied, 
for its fitter and more commodious Origi- 


Quantity of its Contraction or Motion, 
The Maſleter is another Muſcle of the 
lower Jaw ; but one of thoſe that pulls it 
upwards to grind the Food, and hath 
three ſeveral Heads or Origins, from the 
Os Maxillare, and Cheek-bone, which 
makes the Ball of the Cheek, and is inſert- 
ed into the the-inferior and external Part 
of the under Jaw, near the Centre of 


Molares, or Grinders, which it does, by 
moving a little forwards and backwards, 
by means of the above-mentioned Decuſ- 
ſation. The parotid Duct paſſes over the 


tendinous End of this Muſcle, and enters 


Lip. In. Brutes, this Muſcle is all fleſhy 


the Mouth near the Angle of the under 


and 
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and hath no Tendon at all; for which 
| Reaſon, this Du& croſſes not over it in 


them, leaſt it ſhould be obſtructed, when 
the Muſcle acts; but, inſtead thereof, runs 


along the under Side of it in a parabolical 


Line, by which all Inconveniencies are 


| avoided : And the Reaſon why it is tendi- 


nous in us and not in Brutes, is, becauſe 
our Jaws being ſhorter than theirs, do not 
open ſo wide; and therefore require not 


| the Muſcle to be ſo long to ſhut them, 
| as theirs do. But as the longer the fleſhy 
Part of a Muſcle is, ſo much greater is 
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its Quantity of Motion, it is requiſite it 


ſhould be all fleſhy in them, a Tendon 
contributing nothing towards ſhortening of 
a Muſcle, and beſides their Food being 
more ſolid than ours, requires a greater 
Quantity of Saliva ; which this Muſcle, by 


being all fleſhy, at ſuch Times preſſes our 
more abundantly. 


The Muſcles of the Tefticles are two Of the 


Pair; one common and one proper. The Teſticles. 


laſt are called the Cremaſters, and ariſe 


from the loweſt and fore Part of the 


Spine of the Ilium, and are inſerted into 
the external Coat of the Teſticles, ſpread 


in ſeveral diſtin& Portions, ſerving to ſuſ- 


pend, and to draw them up in Cotton, 
to ſhorten the Vaſa Deferentia, for the 
quick Paſſage of the Semen, into the ſe- 
minal Veſicles; they are but ſmall, be- 

cauſe 
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Penis. 


0 1 Mosi Es. 


cauſe the Teſticles not bei 


and being pendulous, if big, they woul 1 


load themſelves, and therefore they an MW wh 
pretty long; which is neceſſary, becaut Me 


of the Tefticles hanging ſo low. The 
common Muſcle is called Dartos, which j 
but a thin muſcuiar Membrane of th 


Scrotum, which by the Action of its fleſhy 


Fibres, contracts and wrinkles up, therchy 
affiſting the former. In Perſons very ho 
or fickly, it hangs long; whence Nurſes 


Iunaqdge of the Health of their Children. 
-,.Df- the ©: 
two Pair; the firſt from their Office 


The Muſcles of the Penis are likewiſt 


called their Erectors; and the ſecond the 
Accelerators of the Urine. The EreQors 


ariſe from the Tubercle of the Os 1/chiun 


diſtinctly, below the Beginning of the two 


cavernous Bodies of the Penis, and are in- 
ſerted into their external Membrane, near 


their Union: They ſerve to draw the Penis 


| - up to the Os Pubis, thereby compreſſing the 


Vein, that runs along its Back and dewy 


Paſſage, to the refluent Blood, by which 


means that Member is erected. The 
ſecond Pair are the Accelerators of Urine, 


| ariſing from the ſphincter Muſcle of the 


Anus, and tend inous from the Iſchium, and 
are inſerted into the cavernous Bodies of 
the Penis, near from their Beginning to 2 
little before their Union, and ſerve to 

Bee cCompreſs 


not require a great Force to lift them up; the 
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| compreſs the bulbous and largeſt Part of 
che Urethra, both to drive the Blood into 


che Glans, and forceably to eject the Se- 


men and Urine; thoſe Muſcles havin 
part of their Origin from the ſphincter Ani, 
is the Reaſon why that is fo cloſely con- 
ſtricted, when the other are in Action, 
that they might act the more ſtrongly, 
which they could not do, did the ſphincter 
Muſcle yield to their Contraction. 


The Muſcles of the Parts of Generati- Of the 
on in Women are thoſe of the Clitoris and Pudenda. 
Vagina. The firſt hath two Pair. The 
firſt ariſe from the Os Iſchium internally, 


near its Conjunction with the Pubis, and 
are inſerted into the Crus or Beginning of 
the Clitoris, and anſwer to the Erectors 
in Men, both in Origin and Uſe. The 


ſecond riſe fleſhy from the ſphincter Ani 


and Perinæum, and run up the Side of 
Vagina near its outward Orifice, and are 
inſerted into the Body of the Clitoris : 
The Uſe is the fame with the former. 


The Vagina it felf, Dr. Douglaſs ſays, is 


furniſhed with two Pair. The firſt ariſe 
ſtom the Os Pubis, and are inſerted into 
| the Vagina, to dilate it, and open the 


Extremity of the urinary Paſſage. The 
ſecond riſes from the ſame Line internally, 


and is inferted into the upper Part of the 


Vagina, at the Side of the urinary Paſſage, 


and ſerves to conſtring it after. the Evacu- 
5 ation 
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ation of Urine. We purpoſely forben 
ſpeaking of the four Muſcles of the Ex 
Head, Noſe and Lips, they being to he 
found in every Author: But to have pa{. 
ſed by them all, without ſpeaking of am, 
would have made this our Intenſion ven 


perfect. 
CHAP. XXI. 
f the SIR. 
oe oo f BOVE the Muſcles lie the comma 


brane. Y\ Membranes or Integuements of the 
Body, v:z. the fatty Membrane and the Shi 
The firſt is a Covering of Veſicles full of 
an olly Subſtance, called Fat, whoſe un- 
der Side is red; it being there full of 
Blood-Veſſels, and upon that Account, 
by ſome, hath been thought to be a di 
ſtint Membrane, and by them called the 
Membrana Carnoſa, but falſely, it being 


only the membranous Part of the former, 


It covers the Muſcles immediately, ther: 
being no ſuch Covering for them as the 
Membrana communis Muſculorum, as hath 
been likewiſe believed by ſome, who wer 
led into that Miſtake by the Apaneurols 
of ſeveral Muſcles. This fatty or adipok 
Membrane, I ſay, lies directly pon the 
Muſcles, and immediately under the Ski, 


, 
* ö 


il | 
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its Texture being nothing elſe, but an 
infinite Number of little membranous 
Cells, on the red Part or membranous 
Baſis of it, like ſo many Alveoli in the 
| Bees Honey- comb, containing an oily Li- 
| quor, as was ſaid before, ſecreted there b. 
the fine Arteries that loſe themſelves in 
| theſe fine Webs, and from thence is car- 
ried by ſmall Dus between the Muſcles 
to lubricate them, for their free and eaſy 
| Motion, and ſerves likewiſe to defend 
| them from external Injuries, and give a 
| Comelineſs to the Body, over all which 
it is generally ſpread, except on the Lips, 
| Scrotum, Penis, and Fore-head, where it is 
very thin, becauſe otherwiſe, it would be 
| fo far from being uſeful, that it would be 
very heavy and cumberſome to them. 
| The next Covering upon the Fat, and Of the 
the Subject of this Chapter, is the Cutis Cutis. 
or Skin; in Brutes the Hide, which, as it 
| confiſts of ſeveral notable Parnculars, is 
worth while to conſider them apart by 
| themſelves. 925 
The Skin then is a membranous Ex- The Cutts 
bpanſion, ſpread over the Subſtance or Sur- what. 
face of the whole Body, under which all 
che Parts are wraped up, as under a 
common Membrane: And in it are placed 
the Nerves or Organs of Feeling, that 
enrothing, at any Time, ſhould aſſault our Bo- 
„Lies, without our timely Notice to prevent it. 
| X The 
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conſiſts o 
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cular 


Web. 
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The proper Parts of which the Skin 


* conſiſts are three. That Part next to the 
glandu- adipoſe Covering, conſiſting of an infinite 
lous Fart. Number of very ſmall Glands which ſepa- 


rate Sweat and perſpirable Matter, and 
ſend it off through the Skin by excretory 


Ducts; one of which, for that Purpoſe 


ariſes from every fingle Gland. The 
Glands themſelves are made by the fine 


Extremities of the evaneſcent Arteries, 25 
hath been ſaid of the others. 


Glands, under a common Membrane, de- 
termined to a certain Place or Part of the 


Body, the Skin is a glandular Covering 
fpread over all its Surface, ſerving 28 2 
general Emunctory, to diſcharge peccant 


Humours, and the ſuperfluous Serum and 
Salts of the Blood. Theſe very emiſſaty 


_ Glands, when obſtructed, are the Cauſe 


and Seat of the Itch, Leproſy, and other 
ſuch like cutaneous Diſtempers. Each 


Gland receives a Vein, Artery and Nerve, 


as the others do, and ſend our an excre- 


tory Duct, which paſſes through the two 


followin g Parts of the Skin to the Cuticle, 


to moiſten the Extremities of the Nerves 
and Caticle, and for want of which the 


the Skin is rough, dry, and peeling, 4 


in ſcorbutick and leproſe Bodies. 


 TheReu- The ſecond Remarkable belonging to 
the Skin above theſe Glands is, a Web of 


fine 


: So that az | 
the Bowels or Viſcera contain a Heap of 


22 % —_— 
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fine nervous Fibres, with other Veſſels ve- 
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ry nicely interwoven, and make, when 


| wrought by an Artiſt, that Part called 
| Parchment. This gives a Senſe and Con- 
traction to the Skin to guard out Cold, 


and other hurtful Qualities. It likewiſe 


ſqueezes upon the former, and often 
| prevents an Obſtruction, and removes it 
| when it hath happened. . 

The third Part belonging to the Skin, 
and the Extremities of the former, are the 


infinite Number of Papillæ Pyramidales, 
that cover the whole Surface of the Body, 


and are the immediate Organ of Feeling, 
ſtanding up perpendicular to the Plain of 


Nerves, and covered with two or three 


Caps or Coverings for their better Guard 
againſt their too tangil Subjects; betwixt 
theſe excretory Ducts of the milliar Glands 


Of the 


nervous 


Papillæ. 


open, making an infinite Number of 


Holes or Per forations very pretty to behold. 
Upon theſe Papillæ, or Points of the 


Nerves, is ſpread 2 fine nſenſible mucous 


Covering, which, becauſe it is peirced by 


them, and conſequently full of little Holes, 


Is, by Malpighius, called the Corpus Reti- 
culare, and ſerves to keep the Ends of 
theſe Nerves ſoft and moiſt, and diſtinct 
rom one another, that they may be al- 
ways ready for, and in Condition to re- 


Touch. | 
X 2 = 


— © 


ceive Impreſſions from the lighteſt 
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It is this very Part in Mores, that give 
the black Colour to their Skin, which in 
us is white or pale, and of different Ct 
lours in People of different Nations, and 
likewiſe in People of the ſame Nation, 


from the Nature of their Conſtitutions in 
which it differs a little. Now the Reaſon 


why this is ſo black in Mores, ſome fay, 


is, becauſe of the ſcorching Heat of the : 
Sun, but though this may be Part of the 


Cauſe, yet it is not the ſole one, by res- 
ſon that there are ſome Mores, who live 
where the Sun is not ſo hot upon them, a 


in other Parts of the World, where white 
People inhabit, yet without this Effet 


upon their Skins. Therefore, together 
with the Heat of the Sun, we mult take 
in the Nature of the Soil, which, by its 
vitriolick Effluvia, tinges their Rete Mu- 
coſum of that Colour; or otherwiſe it 
muſt proceed from the Quality of their 


Food or Diet, which, being ſo very hot, 


tranſpires vaſtly comminuted; Part of 
which is returned by this Membrane, and 
impreſſes on it that Colour of black, 
which is a peculiar one to Bodies who 
have their Parts moſtly broken and porous. 


It ſerves to uphold the End of the Papil- 
Iz Pyramidal s Wherefore their very Tips 


juſt pierce it, fo making it like a Cullen- 
der, or fine Net-work, with Holes, whence 
it hath its Name, 9 9 


2 5 Thel B&G 


Of the SR IN. za 
Theſe three foreſaid Parts conſtitute the The ge- 
whole Subſtance of the Skin; where we gtrudure 
may obſerve, that the peculiar Parts that of the 
compole this fine Structure, are the very Sin. 
ſame, as thoſe of the other Parts of the 
Body; namely, Fibres, Membranes, Arte- 
| ries, Veins, Glands, and Nerves, only dif- 
| ferently ſituated in reſpect of one another, 
and ſo produce the ſeeming vaſt Difference 
| thatat the firſt View preſents itſelf; rhe Uſe 
| of which 1s very great, and indeed as noble 
| as any belonging to the Body: For here 1s 
the Seat of Feeling; for which Reaſon 
theſe Papillæ, or perpendicular Extremities 
of the Nerves, are more numerous in thoſe 
Places which require a more exquiſite 
| Senſe of Feeling, as the Palms of the 
Hands and Feet; and fewer where there 
is not ſo. great a Need for them, as the 
Head, the Hips, and the like. Again the 
| Skin ſerves to cloath the Body, to defend 
it from the Injuries of Weather, and to 
bea general Vent, for the ſuperfluous Parts 
of the Fluids to tranſpire through; and 
WF laſtly, to put forth and nouriſh the Hair, for 
che Defence and Ornament of thoſe Parts. 
And as the Skin is a much nobler Part of 
dhe Body than what is generally thought for, 
Jud conſiſts of ſeveral Particulars, it is the 
more liable to ſeveral Diſorders, which 
its many Uſes, together with its expoſed 
Condition, makes it very obnoxious to: 
| | | X 3 There» 


Of che 


Scarf- 
Skin. 


tender Skin, which is it ſelf inſenſible, 


and hath a very particular Structure, being 


they lie plain, and only touch one ono- 
ther; but on the Ends of the Fingers, and 
Soles of the Feet, they lie thick, and are 


out when convulſed by the cauſtick Salts 


vous Particles being too groſs, and prefſed 
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Therefore, to provide againſt theſe, Nature. 


hath beſtowed another Covering over the 


and though very thin, yet able to bear and 
guard off external Injuries, without much 
Barber to rhe , E077 

This Membrane is called the Cuticle, 


not fibrous or membranous, nervous, nor 
glandulous, like the reſt, but like the Scales 
of Fiſhes or Tilings of a Houſe, conſiſt- 
ing of fine thin Plates laid upon one ano- 
ther, which ſtick cloſe to the Surface of 
the true Skin, to which it is tied, as ſome 
ſay, by Veſſels which nouriſh it, though 
too fine to be ſeen. Theſe Lays are thick- 
er or thinner as the ſeveral Parts of the 
Body differently require ; for in the Lips 


cloſely laid upon one another. Ir is com- 
monly called the Scarf-Skin, and is that 
which is raiſed by Bliſters; for this, being 
more denſe than the former, it detains the 
ſerous Matter, which the Skin ſqueezeti 


of Bliſters, and, ſo being ſeparated from 
it, forms a Bag which contains the Water. i 
It is likewiſe very porous for the Tran- i 
ſpiration of Vapours; but the former ſer- 


Out 
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out of the Cutis, faſter than they can 


pervade the Pores of the Cuticle, they by 
Stirs feparate its cloſe Union with the 
Skin, and fo forms a Cavity for the Warer 
to lie in. 
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The Antients have differed much con- The Mar- 


cerning the eſſential Matter of this Cuticle, 
ſome attributing it only to the Effect of 
the Air, that condenſes the glutinous Mat- 
ter which lies on the Skin; but that this 
is not true is proved from Abortives who 
haveche Cuticle entire, though never before 


expoſed to the Air. But it is more rea- 
ſonable to think, with Diemerbroeck, that 
it hath a ſeminal Principle, as well as the 


other Parts of the Body; therefore it is, 


that the very Extre mities of the fine excre- 


tory Ducts of the milliary Glands in the 


Skin, are here faſtened or ſpread on the 
Surface of the Cutis, and hardened by the 


Air: And this is very agreeable to the 


Simplicity of Nature, which makes the 
one Part, to be the Continuation of the 
former, and never multiplies Diſtinctions, 
when a few Principles will do as well: I 
fay, it is reaſonable to believe, that theſe 
Scales are the ſaid Extremities of the ſe- 
cretory Ducts, faſtened in great Numbers 


and cloſely adhering to the Skin; as is the 


apparent Caſe in Fiſhes; and 99 in the 
Riſing of Bliſters, theſe Extremities being 


tore away from the main Body of their 
e Ducts, 


ter of the 


uticle. 
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Duas, their Orifices are wide and open 

and ſpue out moſt plentifully, their Con- 
tents, between the Cutis and ſeparated 
Cuticle, till the laſt is removed in dreſſing, 


and the Water removed; and then the 
Air dries and contracts theſe open Dug; 


again, which in a ſhort Time protrude a- 


freſh, and form a true Cuticle, ſubject to 
the like Accidents. 9 


The Uſe of the Scarf-Skin is, to defend 
the true Skin, which is of exquiſite Senſe 
of Feeling, from ſeveral external Injuries, 


both of Heat and Cold; and, ſecondly, to 


be a proper Medium between the Papillz, 
or Extremities of the Nerves, and the 


Objects to be felt; that their Aſperi- 
ties might not grate too hard upon them, 
to their Hurt ar Hardening ; and, third- 
ly, to prevent, a continual Iſſuing out of 
the ſerous Humour from the Skin, as, we 
find when any of it is rubbed off a Part; 
and, fourthly, it conduces to the Beauty 
and Comlineſs of the Body, by making ir 


very ſmogth, and reflecting its different 


Colours 1 in their true Luſtre, 


CH A P. XXIII. 


of EXTERNAL PARTICULARS. 


B Y External Particul ars, I mean thoſe 


Parts, that come not directly ung 
" 


* j 9 
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the Conſideration of our preceeding l | 
Chapters; and therefore have cloſed them Cs 1 
here together in one, that no Part of = 
| the Body might eſcape our Obſervation. [104 
The firſt of which that we ſhall take No- 4 
| tice. of is the Hair, which is ſpread up it 
| and down the Surface of the Skin; but - 6 
W thicker in ſome particular Parts of it, | 14 
| and may be reckoned amongſt the com- Wh 
W mon Coverings of the Body, no Part * 
being without more or leſs of it, except [ty | 
che Palms of the Hands, and Soles of the 101 
Feet. „ FIT __— | 
| They are long, ſmall, thread like, dry, Its De- | 
| hard, flexile Bodies, growing out of the 8 | 
Skin, of various Shapes, Diameters and nouriſhed- | 
Longitudes ; having each a large bulbous __ 


| Root, whereby it is nouriſhed, which lies 
pretty deep, to draw Matter for their 

Growth; each Hair conſiſting of five or 

lix others, wraped up in one common 

| Tegument, or Tube, of ſeveral Figures, 
ſome, though but few, being round, ſome 

triangular, and moſt of them four ſquare, 

like the Stalks of Plants or Vegetables. 1 
They all grow as the Nails do, by that of their Wi 


Part neareſt the Root, thruſting out that Growth. {li 
Part which lies immediately above it, 1 
and not by any Liquor, running along the Il 
Hair in Tubes, as Plants grow. But this = | 
s denied by ſome, who take the Hairs to al 
be hollow Tubes, and to be nquriſhed UN 

| with lip 


3 14 | : 
with Liquor attracted by their Roots, any 
conveighed through their Pores to thei 
very 
gument for it. If the Hair be cut, a 
made obtuſe at the Ends, it would reman 
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tremities, and uſe this as an A. 


fo, were they nouriſhed by Protrufion from 
the Root; whereas the contrary happen 


for as much as they become ſharp agah 


Another they bring from the Diſeaſe thy 


the Hair, the Blood flies out; and another 
from the Hair ſaddenly turning grey, aul 
always beginning to do fo firſt at thei 


Extremities; with abundance more ſuch 
like, which make nothing againſt che for- 
mer Opinion; for the fuſt is what wil 
Happen from a quite different Cauſe, chan 
the paſſing of any Matter through the 
Hair to their Extremities, by the Air and 
the Friction of their Ends. The ſecond 
is a Miſtake, for that ſhedding of Blood 
is not from the Extremities of the Hai 
themſelves, but from a Diſtemper in the 
Skin near their Roots, which ſheds Blood 


upon the left Motion on the Hair, and 
which, by trickling down their Bodies 
appears as if it flowed out of them, where- 
as in reality it does not. And as to the 


further Extremities of the Hair growing 
grey firſt, is only for want of Heat, being 


the remoteſt Part from the Body, and mok 
expoſed to the Coldneſs of the Air, its 


forms! 
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former Nouriſhment being | groſs firſt, 
| which diſpoſes it to that Aﬀrerarion. But 


not to add all I could for fear of being 
tedious, as this is the true Manner, how 


Hair is nouriſhed, namely, by each Part 
| near the Root ſhoving or thruſting out 
that which is immediately above, beſides | 
the. former, I could bring Arguments from 

| the Cuſtom of Nature in other Things; 
for, wherever there are Veſſels, they are 


8 


ther Sanguineous, Secretary, or Excreto- 


wy; but the Hair is none of theſe, there- 
fore not nouriſhed like any of them. We 
ſhall therefore then conclude with Gallen, 


that their nutritive Matter paſſes not 


through them to their Extremities, but 
that their Growth is cauſed by the ſaid 


Appoſition of Matter to their Roots. 


3173 


| This being the Manner of their Growth, of the 


let us next enquire into the Matter of it. Matter 


0p . , " o th | 
The Matter wherewith the Hair is nou- ,1;ch che 


tiſhed, ſays Gallen, is an Excrement of Hair is 


the third Concoction, and which is very nouriſhed. 


true, though perhaps he did not know it 
lo well as we do now a Days. For they 
are nouriſhed by the animal Spirits or ner- 
vous Liquor, after it leaves the Nerves, 


| and is of no further Service ro the Body, 
the Thin flying off, as Sanctorius hath 

ſhewed us, and the Thick, as I take it, 
| remaining in the Pores of the Skin, for 


this Uſe, and no peculiar Juice, to that 


End, 
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End, ſpecifically prepared in the Parts 
— with 2 for to chis End hoy 
muſt be Glands, ſince there is no Secre. 
tion without them. Now, the Hair hath 
no Glands ; therefore their Juice muſt be 
ſecreted from thoſe belonging to ſome o- 

ther Part, which can be nothing elſe by 

the Excrement of the Succus Nervoſy 

that lies in the Skin, and ſticks to their 
Roots; thereby ſhooting forth by Degrees 
their preceding Particles, and ſo cauſe 

them to grow long. And it is plain and 
reaſonable to think, this to be the moſt 
proper Subſtance for their Gtowth, ſeeing 

Water alone cannot ſerve, and Blood does 

not arrive at them; or if it does, is too 
groſs to enter their Pore. 
Of the And this brings us next to account for 
_ the different Colours of the Hair, which 
the Hair, depends much on the different Tempera- 
ments and Qualities of the Humours that 
nouriſh them; which Humours depend 

much on the different Climates the Per- 

ſon lives in. In ſhort then, as I hate a 

_ tedious and round- about, or prolix Relation 

of Matters, the Hair in Infants is gene- 

rally white, becauſe their nervous Juices 

move but flow, and are the leaſt commi- 

nuted of any Age; therefore the Hair, 
pertaking of the Quality of its nutritious 


Matter, will reflect a white Colour, which 


is the one proper to Bodies of the greateſt 
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| Denſity, and the largeſt Surfaces, which 
| the Caſe of the Infants nervous Liquor. 
In the prime Age of Life, the Hair is 
either black, brown, red, or yellow, the 
| two firſt and laſt being only from the dif- 


i ferent Degrees of their proper Cauſe. For if 


by the Circulation of the Blood, the nervous 
Juice will be well concocted, and well com- 
minuted, and therefore the Hair will be 
black; or, if leſs broken, will be brown, 
the moſt common Colour in this Country. 
And black being a Colour peculiar to brok- 
en Bodies, whoſe Pores are ſo thick, ſmall 
and ramous, as to abſorb the Rays with 
Reflections, the Hair, in that Caſe, muſt 
pertake likewiſe of the ſame Quality, and 
conſequently reflect that Colour, Where- 


as in red and yellow the contrary happens; 


for there the nervous Juice is rank, that 


is, groſs, and of large Size, the perſpirable 
Matter leſs broke than the former, which 


makes it fit to reflect the red Rays from it, 
rather than any other. But if theſe Cau- 
ſes all act in one Body, and in different 
Parts of the Skin, then the Hair ſhall be 


of various Colours ; and not only in the 


Hair, but even the Skin of that Part, 
from the extravaſated nervous Liquor of 
that Place; as we ſee in Dogs, Pigs, and 
| Horſes of ſpeckled Colours; which, when 


they grow old, by reaſon of the abated Vigour 
of the Heart, and conſequently of the Blood 


too, 


517 


318 


Of tbe HAik. 


too the nervous Liquor grows groſſer then o 
Make black Hair, or even red, it cauſes it to 
grow grey, and afterwards, che Spots that 


were black before grow white. 

Hence it is very apparent, why the 
Agypti ans, Arabians, Indians, Spaniari, 
and Italiams, are generally black haired; 
by reaſon they inhabit hot Countries, and 


are much uſed to ſtrong Wines and hot 
Diet; whereas the Engliſb, 


H. ollanders, 


 Scatch, and Danes, are generally bright 


haired, becauſe they inhabit colder Coun- 
tries, and perſpire lei and what they do 
is not ſo greatly broken and bert by the 


Action and Attrition of their Solids as the 


Whymore 
Hair in 

ſome Parts 
than in o- More Hair in than others do; and which, 


will let us 1 the Ren 


thers. 


Liquor, 


former. 


The next Thing to be enquired i into is, 
why ſome Parts of the Body abound with 


by the by, 
why Women have no Beards. We have 
ſaid, that the Subſtance of the Hair is 
the excrementitious Part of the nervous 
which nouriſhes their Roots, 


whence one would think, that as all the 


Body perſpires, Hair ſhould be alike 
ſpread upon it, 


as we ſee it is in Brutes; 
but let it be known, that beſides this per- 
ſpirable Matter; there are ſome other 
Circumſtances to be conſidered in account- 


ing for this Phœnomenon, and that is the 
peculiar Diſpoſition of thoſe Parts, for its 


abundant Growth, Now 


Oo the HAIR. 


No the Hair breaks through the Pores 
of the Skin, yet not through all of them, 
but only ſuch as are endowed with a cer- 


rin Aptitude to ſuffer their Eruption, 


| which is out of thoſe Angles which are 


formed by the Interſections of the parellel 


Fibres of the Skin, that by croſſing one 
another, make Spaces of a rhomboidal 
Figure, out of each Corner of which 
ariſes a ſingle Hair, but in the Palm of 


| the Hand and on the Ends of the Fingers, 


where they do not interſect one another, 


no Hair grows. Whence we ſee, that for 


Hair to grow thick and plentiful, the Skin 
| muſt be very porous and ſpongy, to detain 


the perſpirable Matter in, or elſe it will flie 
off, as in Women, and not nouriſh the 


Hair; and to confirm this Opinion, we 
find, from the ſame Reaſon it is, that 
Dogs and Foxes are ſo thick covered with 
it, and ſo long; becauſe they perſpire but 
very little, their Skin being thick, oily and 
ſpongy, retaining the perſpirable Matter in 
their cellulous Hide; and this makes them 
o ſubject to the Mange, and to run mad 
n Fevers, for want of a quick Diſcharge, 


tation and Sweat, as we have. 


than in another, there are two Things ® 
Py + Firſt, a + 00g and large Perſpi- 


ration; 


through. che Pores of the Skin, by Te 
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Qantity of Hair in one Part of the Body, men want 


Beards: 
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ration ; and, ſecondly, a particular Stryc. 


dure and Spongineſs of the Parts, which W + 
is the chief Reaſon, why the Head, Arm. A 
| pits, Pubes and thoſe Parts have it 6 W 5 
| — and plentiful; when che Belly, che is 
Back of the Hand in tender Perſons, and MW 
the Infide of the Thigh have bur little of W © 
it, and very ſhort. Whence alſo we may b. 
find out the Reaſon or Cauſe, why a Man fe 
' hath a Beard, and a Woman none, in a ft. 
much as the Man perſpirates more; there- MW p; 
fore in them the nutritious Subſtance of MW je 
the Hair is more plentiful, and likewiſe MW ha 
their Skins are more porous and ſpongy M m 
than the latter, and therefore detain the MW Be 
nervous Juice from flying through it ſo Ml - 
quick, which muſt then be converted into WM H 
Hair, and ſo you have a Beard in o ie and pr 
not in the other; the final Cauſe o which f 
is for diſtinguiſhing the Male f om the MW 
Female, which without it could hardly MW ſo 
be known, were they both dreſſed in the WM cy 
like Cloaths. And if there is any one an 
that will not believe this, let him feel MW th 
and compare the Roughneſs and Poroul- W th 
neſs of their own Beard, and the Chin of ch 
a Woman, and their Feeling will inform 
them, there is a great Difference in thei be 
Textures. ec BB fr 
From hence likewiſe we may learn, a 
that the more a Perſon perſpires, the of 


rougher of Hair he is, and thence Lev! 
Ni 


„ ©». en $68 

#15 Lemnius, and others, affirm a Man to gp | 
be the ſtronger, for having a great Quan- * 
tity of it, whilſt others again deny it: N 114 
But though a large Quantity does not al- — 
ways denote a Man to be ſtrong, becauſe - 4] 
often the contrary. is found; yet a ſmall 14 
Quantity of it demonſtrates the Perſon to 11 
be weak. Whence it happens, that in ef= WF 

| feminate Men, who evacuate their men- "1 
ſtrual Superfluities more by Urine than — 
Perſpiration, as Sanctorius ſays, have a vid. Sane- =. 
leſſer Quantity of it, and that what they N . 1 
have is very fine and ſoft like che Fe- , P. 82. Wl 
male Sex, and even to the Wanting of a 1 

| Beard in fome, | 1 


Another Remarkable belonging to the [ 
Hair is, its being lank or curled, which {t 
proceeds from the different Degrees of | 
eat they ſuffer; for in cold Countries, 

the Hairs are ſtreight, and in hot curled; 

fo in Men, Bulls, and other Animals, more 
WW curled, chan in Females of thoſe Kinds; — 
and this Heat alſo makes the Subſtance of = 
| WH the Hair perſpire more on one Side than 


Wr 


. r 


| | | i 
che other, whereby it ſhrinks up in I 
dat Part and forms a Curve. a il 
1 Laſtly, Baldneſs is another Phenomenon Of Bl. 


belonging to the Hair, and further con- nc6. 
firms our Hypotheſis concerning it. It is 

a Falling off of the Hair, on the fore Part | 
of the Head, common to Men in Years ; ll 
5 N T "75 
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and proceeds from Want of Heat in that 
Part, becauſe there are no Muſcles nor Fat 


to keep in the perſpirable Matter; and ſo 


the Cutis becoming dry and cold, the Hair, 


for Want of proper Nouriſhment, falls off; 


and the rather here than on the hind Par, 
becauſe the Cauſe is ſtronger. 8 dc 
Other Particulars belonging to the Body 
are, the Arms and Legs, framed of the 
cornmon conſtituent Parts with the reſt of 


the Body; viz. Cuticle, Skin, Far, Mi. 


cles, Nerves, Arteries, and Veins, only dif- 


fering in their Figure and Uſes. The 


Arms lying parallel with the Sides of the 
Trunk, are able to move round the Shoul- 
der, deſcribing a whole Circle, and aſſit 
us thereby very much to run, and ſerve us 
to defend the principal Parts. At their 
Extremities they are divided into leffer 
Portions, called Fingers with ſeveral Joints 


And of Ae Lengths, the many Uſes 


of which are not eaſy to be enumerated 
They are many to lay the better hold of 
any Thing, and of different Lengths, to 
make them act equally, and direct their 


Forces in the Centre of the Hand. The 


are ſtrengthened with Nails, which ferre 


for Defence and Ornament, beſides ſeveral 


other neceſſary Uſes, which may be feet 


Vid. Ray in Ray on the Creation. 


SS Wen Ae 
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2 \ __ The Nails are a hard, tranſparent, horn 
x 722 8 
P. 278. Subſtance, analogous to Hoofs in Hor 


and 
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fo many Papillæ of the Skin, and are the 
very Caps, Covers or Sheaths of thoſe Papillæ, 


the Fingers and Toes, lying cloſe upon 
one another, and are nouriſhed by Appo- 


ſition of nervous Juice at their Roots, 
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and other Animals, and are nothing elſe but 
a Number of {mall Huſks, which anſwer to 


dried and hardened on the Extremities of 


which protrudes them by Degrees, ſo that 


we have about five or fix new Nails in a 


Year, the former being wore by uſing. 
The Thighs and Legs ſtand from the 
Body in the ſame Direction, and have the 


Motion of a half Circle round the Centre 
of Motion in that Joint. Their Uſe, eve- 
ry one knows, is to ſerve us to ſtand upon 
and walk ere&t: For which Reaſon they 


are furniſhed with great and ſtrong Muſ- 
cles, above thoſe of the Arms or any other 


| Part. They have each a Foot or Baſis 
to ſtand firm on, with Toes to aſſiſt them 
in Walking, and which is performed, by 
| throwing our Body upon the one, whilſt 

| the other is carried by Muſcles a little 
| forwards, and then throwing the Weight 
of the Body, or its Centre of Gravity 


within the Bounds of that Foot, till the 


| former is brought from behind and placed 
a little before to receive it from the other 
atreſh, and ſo by this repeated Motion we 
| are enabled to move from Place to Place 

A 2I009% +. JUS Wits | Þ 


Of the 
Thighs 
and Legs. 
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at our Will. In ſtanding both our Feet 
are uſed, and then the Centre of Gravity 
falls between our Legs; but if the Direc- 
tion of the Centre of Gravity, is, by any 
Cauſe, thrown eithef on one Side or the 
other, Before or Behind, without the Com- 
paſs of our Feet, our Bodies will follow 


that Direction, till Gravity throws it down 


Cuſtom they are all able to perform, in 
ſuch Directions as are moſt fit for their 
ſecure moving. 


How Flies 
move. 


againſt falling, when they whet their two 
hinder ones, by throwing the Centre of 
Gravity of their Bodies, on their two 
anterior Pair before, which they ſet at a 


fore; and the contrary, when they whet 


two anterior Legs; and fo of the other 
1 e 8 | 


Four- 


bold footed Animals, when they walk, move 
Animals.“ 5 


upon the Ground, or its Weight makes ic 
fall. This is the Manner how two-leged 
Animals perform that Action of Walking, 
which by the Inſtinct of Nature and 


In Flies that have three Pair of Legs, 
I have obſerved, that they guard themſelves 


greater Diſtance from each other than be- 


them; but when they whet their middle 
Pair, they do but one at a Time, and by 
the two Poſterior forming a Triangle 
with the odd one of the Middle, and the 


| 1 F or this Reaſon alſo it IS, that all four- 
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the fore Leg, and the hind Leg of the 


contrary Side, ſo interſecting the Line of 


their Directions, which is called trotting; 


and for this Reaſon, Geeſe always ſtoop 


going in a Barn-Door, to ballance their 


Body; as if nature had taught them that 
Part of Mechanicks, that teaches the Ac- 
tion of a Weight to move a Lever at ſo 
much che greater, the further it is remov- 
ed from the Centre of Motion; or what 
is all one, by making one Brachia of a 


Ballance, longer than the other, without 
adding any more Subſtance to it, it will, 
from the ſame Law, over ponderate the 
ſhort Brachia, in the ſame Proportion as 
the Spaces gone through by the different 


Arms of the Ballance ; that is, as the 
Arch, which the long Arm deſcribes round 


the Centre of Motion, is, to that which 
the ſhort one does, fo is the Weight of 


the Arm to that of the other, To apply 
| this to Geeſe, and other ſhort-leged 
Fowls, when they offer to ſtep over any 
[Threſhold or riſing Ground, in lifting up 
their Breaſts, the Centre of Gravity of 


their Bodies falls backwards, behind their 


Legs, their hinder Parts, in that Poſition, 


being heavier than their fore Parts; there- 
fore to recover this, and reſtore the Cen- 
tre of Gravity in the Middle of the Body 


17805 they ſtretch out their Necks and 
+ op = down | their Heads, and thereby : 
"OY . 
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throw the Centre of Gravity more for- 


wards, and fo are able to mount up, 


the faid mechanical Advantage bf temoy- 


ing their Heads further from the Centre 


Of the 
Face. 


of Motion in their Bodies, which, like 


the long Arm of a Ballance, weighs up the 
lower End. 


But ſuch Fowls as have lone Legs need 


not this Contrivance, becauſe by making 


their Legs to form different Angles, they 
can keep the Centre of Gravity within 
the Compaſs of their Feet, without the 
former Aſſiſtance which is peculiar to 


ſhort-leged Fowls, or ſuch as are made 


for the watery Element, to whom long 


Legs would be cumberſstne in Switn- 


ming. 
Again, the Face is furniſhed with ma- 


ny Particulars, as the Eye-lids, the Eye, 
Noſe, Lips, and Mouth, with ſeveral others 


too long to mention; all made up of 


Membranes and Veſſels like the other 
Paris; but differing in Shape and Situati- 


on, which makes them differ in Uſe. The 
Eye is a moſt curious Part of the Body, 
made convex the better to contain its 


three Fluids, and for its * and eafy 


Motion. It is commodiou y ſituated in a 
ſecure Socket of Bone, well guarded, on 


all Hands, from external Injuries, with a 
fine membranous Curtain before, to cover 


it when” not in Action, and to wipe it 
clean, 
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clean, if Duſt, or any extraneous Body, | "= 
| happens to annoy it, and alſo to ſpread 9 
the Lymph of the lachrymal Gland equal- | 
ly upon its Surface, that it may not be- — 4 
come dry, from the Action of Air upon i 
it. And ſtill, for their better Security, 1} 
theſe Lids are cartilaginous at their Edges, | 
to meet the cloſer with each other, and to 
ſlide the better On the Eye, without wrink- || 
ling or folding together, and ſo keep them | 
extended, that every Part may be equally = 
raiſed, Upon them is a Rank of ſmall 1 
Glands, whoſe excretory Ducts open upon [] 
| the Edges of the Lids, which ſecrete a . 
Wax or glutinous Matter, to faſten them 
together whilſt one is aſleep. They have 
three Coats, as all other Parts have; the 
External is the Skin; the Middle is Mufſ- 
cular; and the Internal comes from the 
comunctive Coat of the Eye. They are 
| likewiſe guarded on their Edges with long 
Haus, like Palliſſadoes, to preſerve the 
Eyes from having Filth or Flies falling 
inco them ; as likewiſe js the Uſe of the 
Eye-brows which lie above them ; beſides, 
10 break the Rays of Light, when too | 
ſtrong to enter the Eyes direct, that | 
Vifion may not be dazled with their toa Y 
ſtrong Impulſe. 5 2 
The Eye being thus guarded is it ſelf of the 
umpoſed of Coats or membranous Cover- Structure 
ings, The firſt the Conjunctive, which Eye. 
5 VV 
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render it opake. The fourth is the Cho- 


; Of the Fac 
makes the White of the Eye by its tendi. 


nous Part. It joins the Ball of the Eye 


to the Edge of its Orbit; thereby prevent- 


ing any Thing paſſing behind it, to dif, 


turb its Motion. The ſecond Coat is ca]. 


led Sclerotica; it is thick, hard and ſmooth, 
and opake, excepting before, where it is 


tranſparent, for the Admiſſion of the Rays 
of Light. This tranſparent Part makes its 
third Coat, called, from its Reſemblance 


ro ' fine tranſparent Horn, | Cornea. It is 


more convex than any other Part of the 
Eye, and compoſed of ſeveral parallel La- 
mina, nouriſhed by ſuch fine Blood-Veffels 
as ate inperceptable; but I rather think, 


by its Nerves, there being but ſmall Occa- 


fion for the other there. It is exquiſite 
in Feeling, to give timely Notice to ſhun 
any Thing that in the leaſt can hurt it, 
and that the Tears might be ſqueezed 
plentifully out of the lachrymal Gland, to 
waſh off any Filth or Duſt, that might 


roid, which lies within, and is much thin- 
ner than the former: :It abounds with ma- 


ny Blood Veſſels which come from the 


former, and is-- lined alſo with many 


Glands; compoſed of them; which ſepa- 
rate a black Liquor todaub its Infide, which 


otherwiſe is of a?whitiſh Colour on pur- 


poſe to obſorbe all ſcattered Rays, to prevent 


| Confuſion of Viſion, as the Caſe of Owls, 


who 
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ho cannot ſee clear in the Day. The 


fore Part of this Coat is open, and is 


reckoned the fifth Coat of the Eye, and is 
called the Uvea, made of ſtreight and cir- 
| cular Fibres, for its Dilation and Contrac- 


tion, as the different Quantities of the 


Rays of Light require. The Iris, or 
| Rainbow-like Part is its Outſide, of diffe- 


rent Colours, from the different Conſtitu- 
tion and Heat of the Body. On its Inſide, 


from its Circumference, which joins the 
choroid Coat, riſes the ciliar Ligament, 
made of ſhort Fibres, which run upon 


the fore Part of the glaſſy Humour be: 


hind, to the Edges of the Chriſtaline, 


| Which lies in the Middle, like ſo many 
Eines drawn from the Circumference to 


the Centre, and ſeem to modify the Eye 
Jo as to behold Bodies at different Diſtan- 
ces, by making, when they contract, the 
fore Part of the Eye more prominent, and 


removing the Retina further back from 
the chryſtaline Humour, when Bodies are 
placed too near the Eye. To this ſome 


add, the Compreſſion of the Muſcles of 


the Eye, in altering the Form of it, in 
viewing Objects at different Diſtances, 


but how true it is I cannot ſay, fo that 
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Whales have no ſuch Benefit, the Coats 


| of the Eye being impliable, like hard 
Horns. The fixth Coat is the Retina, ſo 
called, becauſe it is ſpread on the Back of 


Of the Erzs. 
the Eye like a Net, and is a fine Expan- 
ſion of the medullary Fibres of the Optick 
Nerves upon the Surface of the glaff 
Humour, as far as the former Ligament; 
which glaſſy Humour fills up all the Poſ. 
terior, half of the Globe of the Eye, re- 
ceiving into its fore Part, a ſmall Din 
from the Chryſtaline one, that is ſolid 
and convex on both Sides, which lies be- 
fore the Pupil, and ſerves as a Lens to 
converge the Rays, and make them come 
co a Point or Focus on the Retina, which 
is the Seat of Viſion. And to keep it 
clear from all other Bodies, there lies a 
Water before it, called the aqueous Hu- 
mour, of a ſpirituous Nature, and ſecre- 
ted by ſome Glands, placed there for 
that Purpoſe; for if it is expoſed to the 
greateſt Froſt it will not freeze, and if 
let out, will ſoon fill up again. 1 
Theſe are the chief Remarkables be- 
longing to the Eye: Its fix Coats and three 


Humours. As to Viſion, and its more 


minute Particulars, I wave them, as being 


in every Author. Only here we muſt ob- 


ſerve, that it is wholly performed on the 
':Ritina, whoſe fine Fibres, being moved 
by the Rays, and their contained Fluid, 
put into an Ovation by their Impulſe, im- 
prints that Senſation on the Senſorium in 
the Brain, which we call Sight. For any 
further than the Motion of che * 
1 er- 
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Nervoſus, we know nothing what Senſu- | 
ion is. Some have even denied Viſion to | 
be performed upon the Retina, but fay ir | 
is upon cnhoroi Coat, as Monſieur Mere V. Hoſts 
41 obſerves, becauſe Where this Coat _y” 
does Hot covet the Eye, Viſion is there Light, P. 
quite loſt, as the Caſe is, where the Op- 23. 
ick Nerve enters it, and which is about 
26 Degrees from the Axis inward, near 
5 * that it may be moſtly our of 

of the Rays falling upon it; be- 
a there they are all loft, which may 
de — 5 not for Want of the choroid 
Coat in that Part, but from the Strength 
and Cloſeneſs of the Fibtes of the Optick 
Nerve, that can receive no ſenſible Im- 
oreffion from the fine Rays of Light, 
when they fall upon the Entrance of the 
Optick Nerve. 

The Eye can ſee nothing, under a much Viſion, 
lels Angle than a Minute, or the ſtxteth 2 A 
Part of a Degree, or the 2 2 1600 Part of and how 
Circle; therefore, whatever is fenſated for ex” | 
or ſeen by it, is ſeen of that Bigneſs or 
under that Angle; and in ſuch Cafes, Mi- 
croſcopes helps us in Objects near, and 
Teleſcopes in thoſe afar off, by encreaſ- 
ing the Angle under which Bodies are EY 4 
ſeen, and which belongs to another Head. 1 
tor Viſion in general, is performed by che 
Rays of Light that flow from a viſible 
Mject in e Lines, and, entering the oj 

Pupil, on 
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Pupil, are convei hed or brought cloſer 
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by the refractive Power of the chryſtaline 
Humour, which is placed there on pur. 
poſe. Thence they paſs through the 
| fuld, one, without any Alteration, but Di- 


ance, where, at laſt, they all concur in 


0 one Point, called by Opticians, the Focus, 


upon the Retina, and there lay down the 
Picture of the external Object in a perfed 


Draught in Minature; each Particle of 
Light, or Extremity of a Pencil, or Beam 


of it, rather touching a certain Point of 
the Retina, which, as Des Cartes ſays, be- 


ing like a Piece of Pluſh, with the Ends 
of the Threads, turned towards the chry- 


ſtaline Humour, and all their other Ends 
terminated in the Brain, does impreſs a 
Motion on every Fibre, which is received 
by the elaſtick nervous Juice, and by it 


. .- Teverberated to the Senſorium; which, 


when the whole Picture of the ObjeR, i 
ſmaller than one of theſe velvit-like Fi- 


bres of the Retina, it cannot affect or 


move a leſs Part, than ane of theſe ſmall 


Threads or Filaments; therefore, the Sen- 


fation is the ſame, as if the Object did 


take up or cover the whole End of the 


Why the 


Sun and 


Filament, though it affects but the tenth 
Part of it, provided it is ſtrong. 


and Moon Now though the common Proverb ſays, 


appear That ſeeing is believing; yet there are ſeve- 
1 ral Caſes, wherein our Sight deceives us, and 
e 


riſe. 
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which we have a remarkable Example of, 
in reſpect of the Sun and Moon, which 


appear much greater upon riſing or ſerting, 
than at a greater Height, though, as it is 
well-known, their Pictures on the Back 
of the Eye, are as ſmall then as when 
they are in the Zenith; and that of the 
Moon, is actually leſs, when it appears 
near the Horizon. Therefore, this is falſe 
Viſion, and occaſioned by the Interpoſition 


of the Fields, or Surface of the Earth, 


whereby we judge the Idea of Diſtance 


with the Encreaſe of Magnitude, which 
is neceſſary for making a true Judgment 
of Magnitude in other Caſes, and ſo the 
Ideas are ſo cloſely joined, that they cannot 
be ſeparated, not even in thoſe Caſes, in Vid. 
; hich. 

Error. And even ſo would any other Bo-“ 
dy appear of a different Magnitude, if 


we know that they lead us into "4a 


applied in theſe two Directions, the one 


Parallel to the Plain of the Horizon, and 
the other Perpendicular to it. And that 


this is the Reaſon of it, is plain, by look- 


ing through a Tube, and then this appa- 


rent Diſtance vaniſhes, as alſo the Magni- 


tude which is deduced from it. 
Another admirable Phœnomenon belong- why Ob- 
ing to the Eyes, is their being double, 2 


pear ſingle 


and yet ſeeing all Objects ſingle; the Rea- tho re- 


ſon of which is hard to ſay. Some think ceived by 
; it proceeds from the Meeting and Union 


othEyes. 


of 


| 
| 
; 
N 
! 
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of the Optick Nerves, but how that ſhould 


40 it, is difficult to conceive, becauſe they 


do not mix themſelves with each other, 
and beſides, Fiſhes, in which they do the 
fame, do not fe ſingle, each Eye viewing 
a different Hemiſphere, they being in them 
ſituated on each Side of their Heads. And 
this fingle Viſion happens only, when the 
Object is painted in correſpondent Points 


of each Retina; for turn one Eye a lite 


a wry, and you ſhall ſee Objects double. 
Some again ſay, it is only Cuſtom, and 
that all Animals ſee double, when firſt 
born. But this is hard to prove, none re- 


membering how they {aw to give an Ac- 


count of it. But if it may be excuſed, 


J think, the Optick Nerves muſt have a 


. with one another at their 


Beginnings, which Point of Union repre- 
ſents the Object ſingle to the Senſorium, 


Jo that as the Rays that impreſs the two 


An Ob- 
Jedion 


Pictures of a ſingle Object on the two 
Eyes, come from one ſingle Point or Ob- 
ject without, ſo they meet in the Brain 
again, and form a ſingle Point there be · 
fore they affect the Senſory. 

Bur againſt this ſome may aſk, How 
then can the altering of the Poſition of 


done Eye cauſe us to fee double? I anſwer, 


Becauſe there is a correſpondent Union 
between every Fibre of the Retina; which 
makes it neceſlary, that they only * 


be affected by the ſame Points of the Ob- 
ect, which if you change, that Motion 
which ſhould be the ſame in thoſe Fibres 
of one Eye, with their correſpondent Fi- 
bres in the other, it is altered; and there- 
fore, another Impreſſion is put upon 
them, and conſequently a double Idea in 


the Mind ; two different Motions in the 
correſpondent Fibres of the Optick Nerves 
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concurring at the Point of Perception, 


which are diſtinctly received by the Sen- 
ſorium, thereby forming the double Idea 


of one Object. : 


Again, To confirm this, we find, that 
only one Point at a Time can be ſeen di- 
ſtinctly, vigz. that which is repreſented in 


the Axis of the Eye: Wherefore, if we 
look at one Point with both Eyes, we 


muſt ſo direct them, that their Axis ſhall 
meet in that Point, which always hap- 


pens, when we have our Eyes intent upon 
any Point. 


And by this Direction of the Axis, or 
the different Angles they make, we judge 


of the Diſtance of Objects; therefore, as 
long as the Diſtance of the Eyes, bear 


any ſenſible Proportion to the Diſtance of 


the Object, we can judge of it pretty 
certainly. 5 


But to ſee an Object diſtinctly it is ne- Piſtinct 
neceſſary, that its Picture ſhould be laid * 


down upon the Retina, by the Rays which formed. 


are 
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art reflected by that Object, and in which 
they muſt all coneur in a ſmall Point or 
Focus; for if the Rays coming from the 
fame Point, are not exactly united upon 
the Retina, its Picture is not a Point but 
a Spot, which is intermixed and confound- 
ed with the Pictures of the neighbouring 
Points, wherefore that Viſion will be con- 
fuſed; therefore, to remedy this, the chry- 
ſtaline Humour, which brings the con- 
veighing Rays to a Point, is by the muſ- 
cular Fibres of the ciliar Ligament brought 
more forwards, when we view Objects near, 
and is removed more backwards, in them 
at a Diſtance, that it may haſten or re- 
tard, this concurrence of the Rays in 2 


Point, and make them unite in both Caſes, 


juſt upon the Retina. Wherefore, in old 
People, from the Flatneſs of the Cornea, 
and other Alterations in their Eyes, the 
Rays are not ſo ſtrongly refracted, as in 
former Years, and therefore the Rays of 
near Objects, fall upon their Retina, before 
they form a Point or Focus, and they ſee 


Objects at a Diſtance much better, by rea- 


ſon of their Rays entering their Pupil 


more parallel, and conſequently require a 


leſs Degree of Refraction to make a Cen- 
tre in a Focus; whereas the very contra- 


ry happens in the Purblind or Myopes; 


for by Reaſon of the over Convexity of 


their Eyes, they fee near; but their Re- 
> 3 fraction 


} 
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fraction being too great, makes the Rays 
arrive at a Focus, a little before they toueh 
the Retina; when, as it is always uſual, 
they diverge again, and ſo fall upon the 


Retina as confuſed, though from a quite 


different Cauſe than thoſe of the former; 


therefore Spectacles, or convex Glaſſes, will 


remedy the former, and concave the lat- 
La 5 
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A Body or Point, always appears more How the 
enlightened, the greater Diameter of Rays Senſory 1 


bn | ; differently 
flowing from it, enter the Eye; becauſe ed. d 


their Motion agitates the ſmall Fibres of 
the Retina ſo much the ſtronger, by 
| which Agitation, the Idea of the Object 


the Connection of which, as we ſaid be- 
fore, is utterly unknown to us, in account- 
ing for all Senſation, not being able to 
go any further than the Agitation of the 
Nerves, and their elaſtick Fluid. And 
therefore we cannot underſtand the Rea- 
ſon, why, though all Pictures on the Re- 
tina, by Reaſon of the Interceſſion of their 
a- Rays, as they paſs into the Pupil, are in- 
il verted, yet we ſee always the Object erect; 
a by Reaſon we hav2 no Notion of that 
n- Connection between an Idea in the Mind, 
and an erect Figure, or yet of an inverted 
one; but Experience teaches, that there 
8 one; but how it is we do not know, ex- 
cept you will hear my Notion of the Mat- 
e | 2 ter. 


painted on the Eye, is excited in the Mind, 
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ter. If this is any ways cauſed by the 
Nerves, it muſt be by thoſe Filaments of 


them, that are ſpread on the lower Part 
of the Retina, aſcending above the other 
that anſwer to the ſuperior Part thereof, 


as they enter the Brain; and the Arraign- 


ment of Impulſes in each and every ner- 
vous Fibre, being, as before, only inver- 
ted, the Image may ſtrike the Septum 
Lucidum or common Senſory with an e- 
rect Impulſe; or elſe you muſt allow the 


Nerves to form a Curve behind the Senſo- 
ry, and ſo, like a Wheel, to turn up the 


Image then, that is inverted on the Eye, 


and ſo impreſs the Motion of an erect 


Figure; which is indeed erect in that 
Condition. But if you will not allow 
of any Diſpoſition of the Nerves for this 
Phenomenon, nor natural Cauſe, then it 
can never be accounted for. 
To paſs by many Particulars belonging 
to the Eyes, as the perpendicular Directi- 
on of the Pupil, in Cats, to the Plain of 
the Horizon, becauſe their Prey being 
Birds that Inhabit the ſuperior Regions, as 
well as Mice below, Nature hath figured 
the Hole of their Eyes ſo, that they may 
have a greater Space in thoſe Directions, 


under their View; and beſides, the Back 


of their Eye, under the Retina, is white, 
that they may diſcern the Mice the better 
in the Night Seaſon ; whereas in Cog 

* 8 
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che Pupil is a-croſs the Eye, that they 
might view a large Compaſs laterally, and 
the Back of their Eye is green, to diſcern 
their green Food the better when dark. 
But in human Bodies the Pupil is round, 
becauſe we have occaſion to direct our 
Sight equally alike every where, and the 
Back' of our Eye 1s black, that we may 
ſee the more diſtinctly in the Day- time, 
the Bed being appointed for us in the 
Night-ſeaſon. In ſome the Pupil is large, 
and in ſome ſmall; the Owl is ſubject to 
the firſt, which is the Reaſon ſhe cannot 
ſee in the Day-time, becauſe ſo many Rays 
enter her glazing Eyes, as to dazle her 
with their over Brightneſs. But we have 
? it ſuited for all Occaſions ; it being able, 
by its muſcular Fibres, to open wide in 
t WW the Dark, or where Light is not very 
powerful, and to Contract very ſmall, 
g when it ſhines bright upon it, to let no 
more Rays enter, than what the Retina is 
able to bear with their Impulſes; where- 
tore it is, that when one comes out of 
the Light into a Room a little obſcure, 
we think it very dark, till ſuch time as 
the Pupil hath dilated it ſelf ſuitable for 
the Quantity of Light in it; and fo like- 
wiſe, after going out of the Dark into the 
dunſnine, the Eyes cannot, at the firſt, en- 
dure it, till they have had ſome ſhort 
time to contract, and fit their Pupils to 
Dn” 22 admit 
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admit it proportionably. Again, another 


common Phenomenon of the Eyes, is 


Of the 


Structure 


and Uſe 
of the 
Noſe. 


the dazling and ſparkling Rays that ſeem 
to Dance before our Eyes, at ſome cer. 
tain times; eſpecially before a Candle 
lighted, and proceeds, as Bohault ſays, 
from ſome watry Particles, whieh hap- 
pen to lie in too great a Plenty on che 
lower cartilaginous Edge of the Eye-lids, 
that refracts the Rays of the Candle, and 
makes them appear, as if all dancing in 
G DET ET 
The Noſe is a Covering to the Perfora- 
tion in the Face, which -would have been 
but uncomely withaut it. Therefore it is 
Bony at its upper Part, for the better De- 
fence; and cartilaginous below, as moſt 
convenient for Dilatation, Contraction and 
Vibration. It hath two Noſtrils rather 
than one, becauſe the Noſe would not 
keep up without its Septum, nor would 
the Voice be ſo pleaſant; the Noſe being 
like the Hollow, and the Septum like the 
Bridge of a Violin, as appears in them 
that quite want their Noſe, who have 
their Voice but very imperfect and difa- 
greable, the Air ruſhing out, with but lit- 
tle Reſiſtance, and the Sound preſently 
vaniſhes. The upper End of each Side of 
their Cavity divides into two, of which 


one goes to the ſpongy Bones, to con- I Chi 


veigh the Air, impregnated with odorife- 


rous HH x 
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rous Particles for Smelling ; and the other 
goes down to the Fauces or Jaws, and o- 
pens behind the Palate, by which we breathe 
through the Noſtrils. The upper Paſſage 
communicates with the frontal Sinus, which 
is a large hollow Cavity, between the Du- 
plicatures of the Bones of the Eye-brows, 
lined with a fine Membrane, as the ſpongy 
Bones are, and beſet with many Glands, 
which diſtill a Liquor to keep them moiſt, 
and is afterwards carried down into the 
Noſtrils, for the moiſtening of the Mem- | 
branes of it alſo, which would dry up and ll 
grow hard, by the Air always acting upon 
it, The Uſe of the Caves or Cavities is to "4 
collect and detain the fragrant Particles, that - 
they may the more forceably ſtrike the | 
olfactory Nerves, which are but very weak 
and fine, and much ſoaked with Water. 
The Bigneſs and Shape of Noſes differ much, 
according to the Conſtitution of the Per- 
ſon; for a large long thin Noſe, denotes 
the Nerves to be large, and lax, and the 
Brain ſofr and moiſt. | 
The Mouth is a large Peforation of the Of the 
Sin, to admit Food and Air; guarded with Ps 30 
two Lips to keep it ſhut, and to aſſiſt in Mouth. 
eating or ſpeaking; for which they have 
ſeveral Muſcles inſerted into them, for 
cheir ſeveral Motions, and greatly affiſt mY - 
Children in ſucking. The Palate, or Roof ; | 
of the Mouth, is made up of the proper \| 
* By „„ al 
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Bones, with thoſe of the upper Jaw, co- 
vered with a thick Membrane, which is 
continued to the Tonſils, upon which are 
a great many Glands, whole Ducts pierce 


it like a Sieve, diſcharging their Liquor 

into the Mouth, to moiſten the Aliments, ; 

and forms the Uvula, which is but a Pro- 

duction, or Duplicature of it, and ſerves 

to form the Voice, and aſſiſt in ſwallow- | 

— a 0 0 

The Paro- Peſides the former little ſcattered Glands, [ 

tidGlancs. and thoſe that line the Inſide of the Cheeks 1 

and neighbouring Parts, there are thoſe 1 

called the Parotid ones, ſituated on each £ 

Side, under the Ear, above the Maſſeter c 

Muſcle, and are a Collection of Lympha- t 

tick Glands, each of which ſend out a | 

Duct, which, all uniting, form one ſingle v 

Channel, called Ductus Salivualis Superior, t. 

which running over the Cheek, pierces the v 

Buccinator and opens into the Mouth. The 0 

other are the Maxillary Glands, which lie 0 

within the under Jaw on each Side; whole 1 uy 

| excretory Ducts, both together, open un- c 
der the Tips of the Tongue, where they ec 

| have each a ſmall Papilla, at their Orifice, 1 is 

= to keep them open and clear. The third tl! 
g Sort are the Sublingual, one on each Side i t& 

| of the Tongue, and open like the former, 1 v 

1 and juſt by them, with which, ſometimes, | b 
| they join: An Obſtruction of theſe Glands tl 

| is called Ranula. The fourth are the Ton- y 


fils 
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fils or Almonds, placed on the Sides of the 


Bafis of the Tongue, under the common 


Membrane of the Fauces, with which they 


are covered. Each of them have a large 


oval Sinus, which opens into the Jaws; 


and in it are a great many leſſer ones, 
which diſcharge themſelves through the 
great one, into the Fauces, to moiſten and 
lubricate rhoſe Parts. Fheſe all ſerve, up- 
on the Action of thoſe Parts, and the Com- 
preſſion of the Muſcles, to emit large 


Quantities of Spittle, to diſſolve the Ali- 


ments, when the Teeth grinds them. 


of any of the Bones, and are formed in 


the Cavities of the Jaws, which are all 


lined with a thin fine Membrane, upon 
which are many Veſſels, through which 


there paſſes a thick tranſparent Humour, 


which, as it increaſes, hardens in the Form 
of Teeth, as may be ſeen in the Jaws 


of Abortives. There are about thirty two 


in all, and harder than other Bones, be- 


cauſe their Attrition is much greater, and 
conſtantly keep grinding, to recruit what 
is daily wearing by their Action. About 


the ſeventh Month of the Child's Age, 


by cauſing all thoſe Symptoms that attend 
their appearing. They are divided into 
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they cut the exquiſite ſenſible Perioſteum, 
which covers them, and the Gums ; there- 


the eight Inciſores, or Cutters, which ſpring 


2 4 dut 
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cleave the Food with; thoſe of the upper 
E firſt, becauſe of the Aſſiſtance they 
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out firſt, becauſe thinner and ſharper than 


others, and ſerve like ſo many Wedges to 


ave of their own Gravity, and the 


ſtronger Propulſion of the Veſſels, Next are 
the four Canini, becauſe ſharper than the 


Molares, and thicker than the former, and 
ſerve to hold faſt by, and hinder the Food 


from falling out of the Mouth. Laſt of 
all come the Molares, or Grinders, twenty 


in Number, and which are very flat and 
rugged, having a double Inciſion or Fur- 


row, which interſe& each other at Right- 


Angles, on purpoſe to adapt their Surfaces, 
to tear and grind aſunder, the adhereing 
Particles of our Food. The Teeth, as far 


as they ſtand out above the Gumms, are 


well lined with a particular hard Subſtance 


called the Enamul, which ſerves to defend 


them from the Injuries of the Air, and a- 
crimonous Juices; which fine glazing when 
they chance to looſe, they begin directly 


- Be ad Corrupt; for which Reaſon 


Pins are improper Tooth-pickers. Their 
Subſtance at the firſt, is a clear viſcous 
Liquor, of which there are two Lays one 
above another; and as the lower grows, they 
thruſt out the Upper, and ſo cauſe the 


- Shedding of Teeth, which happens about 


ſix or ſeven Years of Age, and are not a 


Www 


ſprings 


Shedding a Branch of the old Root, which 
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ſprings afreſh, as Diemerhroeck, and ous 
bare chought. r 
--Laſtly,: within the ſaid Cavity lies ſeed⸗ Of the 
red on all hands, the little noted Member —— 
the Tongue, than which there is not a 
more needful, or miſchievous one belong- 
ing to the Body. 
The Tongue is a Congeries of muſcular 15 nec 
F ibres variouſly interwoven, and incloſed cription 
in two Membranes, beſides the Cavity it ad 228 
lies in, which anſwers for a third. Its 
external one is well ſtocked with Papille 
of a Pyramidal Figure, inclined towards. 
the Baſis of the Tongue, particularly near 
its Tip, and moſt evident in Brutes, in 
ſome of whom they grow cartilaginous, 
Each hath a ſmall Root, which makes a 
ſmall Hole in the Peter Mucoſum or viſ- 
cous Subſtance, which is contained betwixt 
the two Membranes. They ſerve to mix 
our Food, and to detain the finer Part a 
little to ſoak into the Pores, for our better 
reliſhing ir, and to guard the Pyramidal 
Tips of the guſtatory Nerves. 
- The mucous Tunicle is white, on that 
Side next the external Membrane, and black 
on that Side next the internal one, which, 
when the Tongue is boiled, hardens, and 
looks like a Sieve full of Goal Holes, made 
by the Roots of the former Papillæ, which 
are but ſo many Productions of the out- 
vard Coat. The inner Membrane is ay 
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Of the Ears. 
and foft, upon-which appear, the Extre- 
mities of the nervous Papillæ, along its 
Sides; but efpecially towards its Tip, re- 
fembling the ſmall Horns of young Snails, 
their Extremities being round, and bigger 
than their Bodies, and even pierce the 
external Membrane a little, to receive the 
Impreſſions, from the guſtatory Particles 
of our Food. Burt that the Tongue might 
ſerve for more Uſes than one, its Subſtance 
Is made up of muſcular Fibres of three 
Sorts. The firſt are Longirudinal ; under 
them lie the tranſverſe ones, which ſur- 
round it, and then, thoſe that run from 
its under to its upper Side; which, when 
they contract, make the Tongue long, 
thick, ſhort, or broad, according to the 


Direction of their ſeveral Fibres. Beſides 


which, it hath four Pair of Muſcles to 
aſſiſt the former. The Uſe of the Tongue 
is manifold, as being the only Organ of 
Taſting ; the Inſtrument of ſpeaking, and 
of modifying the Voice; and alſo ſerves 
like a Rammer, to thruſt our Food down 
the Oeſophagus; beſides, rowling it about 
the Mouth, and keeping it within bounds 
between the Teeth. 
Next to this are the Ears, the external 
© Part of which, is a large cartilaginous 
Expanſion, covered with a thin Skin, with- 
out Fat,and is full of Wrinklings and Wind- 
ings, all ſerving for the Collection of the 


Waves 


; Of the Ears. 
Waves of the ſoniferous Air, to convey it 
into the Meatus Auditors; for which 


end, there: is ſituated a remarkable Pro- N 


tuberance, at the Entrance of the audito- 
ry Paſſage, called the Tragus, by which the 
Air is made to turn in, and not ſuffered to 
paſs by this Paſſage, which it would have 
deen apt to do without it. So that we 
may conceive of this outward Paſſage, or 


Appendix, as a Funnel to pour the Air in- 
to the Ear; and therefore, if it be cut 


off, the Hearing will be much impaired. 


From hence there goes a {mall long Hole 
or Paſſage to the inner Cavity, thereby 


augmenting the Force of the Sound; at 
the End of which 1s extended a Mem- 
brane, called the Drum of the Ear, faſten- 


ed to one Leg of the little Bones, called 


the Hammer; behind which are ſeveral 


Vaults and anfractuous Cavities in the Os 


Petroſum, or Bone of the Ear, as the Fe- 
neſtra Ovalis, Rotunda and Cochlea; the 


Veſtibulum and Labarynth; all filled with 


internal Air, which receives Impreſſions 
from the External; ſo that the leaſt Mo- 
tion of it, is by this Contrivance, made 
perceptable by the auditory Nerves, that 
are here ſpread upon them. Their Nerves 
| unite at their Origin in the Brain, which 
| makes us diſcern no difference in Sound, 
| though heard by both Ears. 1 
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Of the 
Neck. 
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The Neck is the Supporter of the Head, 


and ſuſpends it at ſome diſtance from the 


Trunk of the Body, to give an Air and 


Statelineſs to the Perſon; and a quick Mo- 


tion to the Head for its eaſier turning up- 
on, and to elevate our Organs of Senſe, as 
far as can be into the Air, for the forcea- 
ble Reception of Impulſes from Objects. 
The Breaſts are another external Addi- 


tion to the Body, and may be called an 
external Bowel ; for their Subſtance is pure- 
ly Glandular, and of an oval Figure, ly- 
ing and wrapped up, under the fat Mem- 


brane, each Gland fending forth'an excre- 
tory Duct, which, in its Paſſage, unites 


with its Companions, and ſo compoſe 


Of what 
Uſe in 
Men. 


larger and larger Dus, which communi- 


cate with one another, leſt any ſhould 
chance to be obſtructed, and incapable of 


carrying off its Portion of Fluid, till ar 
the laſt approaching the Nipples, they 


unite together and form about ſeven or 


eight Pipes, which likewiſe communicate 


with one another, by croſs Canals, that 
run between them. Through theſe ſeven 


Tubes, the Milk flowes, when the Breaſt 
is preſſed upon by the Hand or Atmoſphere, 


as in ſucking. 


In Women they ſerve to ſeperate a chy- 


lous Liquor, for the Nouriſhment of the 
Child. The Nature of it, and Manner 


how ſeparated, we-reſerve for another Oc- 


caſion. 
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ug gr Men they are but of ſmall Ser- 
vice, and ſerve, as ſome ſay, only for Or- 
nament. But as Nature makes nothing in 
yain, and indeed, nothing for one ſingle 
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Uſe, I think it proper to believe that they 


are of great Service; and are to be reckon- 
ed amongſt thoſe Parts, that had their 
Uſe. before Birth; and, in my Opinion, 


are the Fountain of chat mp as the Fœe- 
tus ſwims in, . and is nouriſhed by in the 


Amnion Membrane that incloſes it; which 
is to me ſufficiently confirmed by Children 


having Milk found in their Breaſts, as ſoon 
as born, and their aptitude to ſuck, which . 


they had been formerly uſed to. And ſe- 


veral Phyſical Authors give us an Account 


of Men having Milk in their Breaſts; and 


a Couſin of mine hath affirmed often to 


me, that he ſaw a Servant-man of his Fa- 
ther's ſeveral Times preſs Milk out of his 
Breaſts; which need not be thought 


impoſſible, if we rightly conſider the Me- 


chaniſm of the Parts, and the plethorick 


Conſtitution of the Body ; bur this at the 
preſent we paſs by. 

The Breaſts are ſituated higher in Wo- 
men than any other Creature for Beauty, 
and better Convenience in ſuckling the 


Child; and to be near the Heart, for the 


quick Circulation of the Blood through 
them, in order to have a great Quantity 
of Fluid ſecreted, and, as ſome fay, from 
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Situation, 
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a natural Modeſty, that the Infant may 


not be uſed to thoſe Parts too early, like 


Brutes that know nothing. 


_ To account for the Manner how Suction 
— "is performed by the Child, is almoſt need- 


ed. les, there being but few that can be ig- 
norant of it, that know but any thing of 


the elaſtick Property of the Air, and its 
ſtrong Preſſure on the Surface of our Bo- 
dies. Now the Child performs ſucking by 

putting his Lips around the Nipple, and 


then drawing back his Tongue, like the 


Embolus of an exhauſting Spring, thereby 


5 making a Cavity between the Tip of his 


Tongue and that of the Nipple, void of 


Air, whereby the external Atmoſphere ex- 
erts its Power in preſſing the Milk, where 


the Reſiſtance is taken off, and ſo con- 
ſtantly muſt flow out at the Nipple; 


and yet the Child can breathe all the while 
by the Noſtrils, through thoſe Paſſages be- 


go that, the ſame Preſſure of the Air acts 

upon that Part, by its Preſſure, equally as 
on the reſt of the Breaſt, two contrary and 
equal Forces deſtroying one another's Ac- 
tion, the Milk flows not out as before, till 


| like Effect is ſeen in ſmoaking Tobacco. 
| The next Thing to be conſidered, is the 


and Female; bur all I ſhall ay about them, 
e 5 hs 


_ hind the Uvula. But when the Child lets 


the ſac Alteration is effected again. The 


external Parts of Generation, in the Male 


The Cox clUs om. 
ic That they are placed in the moſt re- 


of Gravity, having many great Contri- 


vances belonging to them, which out of 


my natural Modeſty, and decent Reſpect to 
to the Women, I deſire to paſs over. And 


as to Generation, and the Time and Manner 


of Conception, they more properly belong 
to the Book of Fluids. And as to the o- 


ther Remarkables of the Body, that ap- 
pear externally, they are moſt of them ac- 


| cidental, and reſult only from the peculiar 
Conſtitution of the Part; and thoſe that 


would be farther informed of theſe things 


may conſult other Authors. 


The ConcLusion. 


all the Parts of the Body, are but a 
production or Continuation of the Heart 


N OW to conclude, we have ſeen, that 


and Arteries, conſiſting of an infinite Num- 


ber of hollow Tubes or Veſſels; and that 


there is no ſuch Thing as a paranchymous 


Subſtance between the Extremities of the 
Arteries and Veins, but that all the Solids 


of the Body are Vaſcular, which Veſlels 


are made up of Membranes, which Mem- 
branes are conſtituted of Fibres, and thoſe 


Fibres are compoſed of ſolid Particles, 


purely and ſimply the moſt minute of all, 
ex- 


331 


tired Part of the Body, and near its Centre 
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extended partly as to Length, and partly ag 
to Breadth, firmly cohereing by the Laws 
of Attraction, and admitting no Cavity; 
the firſt Elements conſiſting in the Sta- 
men, and the reſt ſecreted from the Hu- 


mours, and oppoſed. between the Particles 
of the other by Nutrition. 
And out of theſe Fibres, Membranes and 


Veſſels, are framed, all the Bowels, with 


the Bones, Cartilages, Ligaments, Nerves, 
Muſeles, and Skin; ſo that by the various 


Textures and different Combinations of 
ſome of the Fibres, all and each Part of 


the Body is formed ; as the Heart; Brain, 
Stomach, Lungs, Liver, Legs, andthe reſt 


of them, the Sum of which makes up the 


whole Animal Structure; and all the Parts 


differ from each other, only by the greater 
or leſſer Compoſition, or Addition of the 
moſt minute Solids or terreſtrial Matter, 
that they are made of, and nouriſhed by: 


So that; in ſhort, as was ſaid before, the 
whole Body is Vaſcular, the firſt and larg- 


_ eſt Veſſel being the Aorta, and the laſt 


and ſmalleſt the excretory Ducts of the 


Glands, and which are all conſtituted of 


Fibres, that had their firſt Original in the 


Stamen, and increaſe or expand by Nutri- 


tion or the Addition of fluid Atoms, after 
77 55. lic: 
And to examine into the Nature of Fibres, 


| Which are the very Baſis, or fundamental 


Prin- 
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Principles of the Animal Body, they have 

all an elaſtick Property, whereby, when 

ſeparated, they contract themſelves up, 


much ſhorter than before, and which pro- 


ceeds from a particular Configuration of the 
conſtituem Particles of thoſe Fibres, and the 
Juices they contain within the moſt mi- 
nute Veſſels which they conſtitute; toge- 
ther with their particular Situation, or 
Poſition towards one another, leaving ſmall 
Spaces or Vacuities between their moſt 
minute eſſential Particles, which are again 

covered by thoſe Atoms that lie next to 
them; thus making ſo many Vucuums in 
a Fibre, whereby they can yield to a cer- 


tain Length, till ſuch Times as thoſe ſuper- 


incumbent Particles collapſe, with the Ex- 
tremities of the other directly under them, 
and ſo fill up thoſe Spaces, which their 
former Arraignment had formed, whereby 
they become all equal in a direct Line, and 
ſo loſe their Elaſticity. This elaſtick Pro- 
perty of the Fibres is exceeding needful; 
and when, or where-ever it is weak or 
wanting, occaſions various Diſtempers of 
that Part, and which will admit of no 


laſting Cure, till the Fibres are corrugated 
again, and made elaſtick as before; as we 
ſee is the Caſe of Intermitting Fevers, the 


Fluor Albus, loſs of Appetite, and the like. 
Now all _ theſe Fibres, of which the 
whole Animal is conſtituted, have a vaſt 


Aa Dif- 
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Difference from another, though all 
2Centially of the fame Matter; I mean 


thoſe Parcels that come under a particular 


Denomination, and ſeem, at the firſt Sight, 


to be of a diſtinct Species, to wit, fleſhy, 


nervous, and offeous Fibres; for, I think, 
thoſe comprehend all of them, and make 
up their compound Parts; though, in reali- 


ty, they differ only by reaſon of 'the, Mul- 
titude, or Number and Cloſeneſs of the 


Atoms of Matter, of which they are made, 


together with the more cloſe Appoſition of 
the particular Fibres of thoſe compound 
Organs: As for Example, the bony Fibres 
are ſtowed the moſt cloſe; and all the Par- 


ricles conſtituting each Fibre thereof, are 
exceeding ſmall, denſe, and cloſely co- 


| hering; wherefore they are both more ſo- 


lid, and of a whiter Colour than any o- 
ther belonging to the Body, and very brit- 
tle, with other like Qualities, that are pe- 
culiar to ſuch Subſtances, and depend on 
ſuch Cauſes. Fleſhy Fibres have larger 


Spaces between each Fibre, and each Par- 


ticle of each ſingle one; and thoſe Parti- 
cles are larger than the former ; and there- 
fore are ſoft and tenacious, and by admit- 
ting many Rays of Light, and reflecting but 
few, and tranſmitting many, occaſions their 
tranſparency and horny Colour. The ner- 


vous Fibres are a Medium betwixt the two 


former, which makes them partake of the 


Pro- 
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Properties of both: And thus, by traci 
the Minutia of Anatomy, I yy — 
Notion and Knowledge of it may be ob- 
inet, than only by reading che diſputing 
Part of i it. And this Account, if not exact 
in every Particular, yet chere is much 
Truth in it: For what is the Bone, that is 
ſo commonly found in the Stag's Heart, 
and in ſome old Men's too, but ſome of 


| the fleſhy Fibres of its Columns oſſified ? 


And a further Proof of this is the Oriſice 
of the Aorta, that hath alſo been often 
found oſſified in People of Vears; and from 
the ſame Cauſe with the former. Befides, 
were not che Bones themſelves at the firſt 
Membranes , and ſo continued, till their 
Interſtices were filled up with nutritious 
Particles, and, by their cloſe Coluſion, 
gave the following Properties to them? 
Here ſome may ask, Why are not the Ner- 
ves oſſified then, or much hardened? Much 
hardened they oftentimes are, but as to be- 
ing often, or at any time offified, the Rea- 
ſons may be becauſe of the balſamick Juice 


that flows in them, and that they are not 


expoſed to the great Heat as the other; 1 
mean any remarkable Branch of them; not 
but that ſome ſmall Branches of them (as 


theſe are no Part of the Body without them) 
but may be offified, along with the fleſhy 


ones, being forced to it by the circumjacent 
Prefſure of the former, which ſtop the Cur- 


rent 


——— FED — . — _ — — 
re fo we ů ——— — — — — - 
— —— - — 
— - 


es 
9 

* 
: ' 


* 


rent of their Juice, and ſo converts them 
into a dry, hard, white, brittle Subſtance 
along with themſelves. | 


The ConcrustoN. 


And thus finally we. ſee, that all the 
compound Organs of this noble. Body of 
ours, are, by the various Texture and Com- 


binations of more or fewer of the afore- 


ſaid three Kinds of Fibres, the Oſſeous, 
Carnous, and Nervous, wonderfully framed; 
which, by examining further, may be re- 


And ſo out of one common. Matter, the 


Body in general is conſtituted; and from 


the particular Figure, Magnitudes and Den- 


ſities, and Poſitions of thoſe Particles, all 
the Particulars thereof ariſe : As firſt, fleſhy, 


bony, and nervous Fibres; from thoſe the 


Bones, Cartilages, Ligaments, Membranes, 
Arteries, : Veins, and Nerves: And from a 


Combination of theſe again, the Extremi- 


ties, the Skin, Teſticles, Inteſtines, Spleen, 


Liver, Lungs, Nerves, Stomach and Heart; 
from which we firſt ſet out, and have now 
returned to again; where it follows to 


ſpeak of its Fluids; but of thoſe enough 


for this Part, 


N 


duced into their firſt Principle, vis. Matter. 


. 


